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This dissertation will provide substantial evidence to support the argument 
that, by 1785, physicians, surgeons, apothecaries, and man-midwives in London, 
Edinburgh, Dublin, St. Andrews, Bath, and other provincial towns had experienced an 
epistemological shift in their approach to clinical practice.  The idea that 
Scholastically based, inferential, abstract rationalist medical theory dictated practice 
had been rejected for the concept that empirical clinical observations and 
experiments would demonstrate and verify foundational knowledge for constructing 
valid theory.  Single observations coalesced into more nuanced and valuable 
experience, and, when possible, experiments were employed to aid in discerning 
truth from falsehood.  As new knowledge accumulated, and new questions arose 
ancient and modern medical authorities were re-evaluated from this clinical 
perspective.  Practitioners discussed their clinical observations, experiences, 
experiments, and thoughts with each other on hospital wards and consultation rooms, 
brought their observations into London and Edinburgh classrooms, and created an 
original and increasingly authoritative medical literature. 
 
Ironically, the observational volume and multiplicity of unanswered questions 
resulting from this methodology tended to disorganize and destabilize the 
contemporary medical construct.  This led to more oral and written vituperation 
between adherents of this new intellectual model than from naysayers on the 
sidelines.  Theory would not follow from observation and experiment quickly but 
follow it did.  This eighteenth-century epistemological shift contributed significantly 
to the cognitive transition foundational for nineteenth-century medical science at the 
bedside and in the laboratory.  In the following pages we will examine what set of 
conditions generated this movement in Britain, why it occurred when it did, what 
thoughts and ideas drove it, and the influence it had on gathering, teaching, and 
using medical knowledge.   
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This transition had its origins in the early part of the eighteenth-century and 
occurred roughly during the middle half of the century (1735-1785). The cohort that 
brought it about included not only physicians, surgeons, apothecaries, and man-
midwives, but also the occasional midwife and local neighborhood venesectionist.  It 
was heavily influenced by Scots physicians trained at Leiden or Edinburgh, Scots 
surgeons, and Edinburgh-trained English physicians. Their efforts, in conjunction with 
clinically oriented Oxbridge trained physicians, transformed the definition of valid 
medical knowledge from one of rationalistic concepts based upon scientia into one of 
reasoned empiricism founded upon observation and experiment.  Although this 
epistemic transition had, initially, a destabilizing effect on British medicine, it 
established the ideological and epistemological foundation for early 19th century 
medicine in Britain and North America.   
 
Medicine is a conservative profession and epistemic shifts traditionally come 
slowly after a requisite, and sometimes extended, transitional period.  Erwin H. 
Ackerknecht, Michel Foucault, David M. Vess, and others have argued that an 
epistemological transition in medical thought and practice, that significantly 
influenced nineteenth-century medicine, was born in the medical and surgical turmoil 
of revolutionary Paris, had its adolescence on Napoleonic battlefields, and young 
adulthood in the Paris Clinics early in the nineteenth-century.2 However, Theodore M. 
Brown, Robert E. Schofield, and Lester S. King, writing in the late 1960s and early 
1970s, identified a nascent epistemological transition in early eighteenth-century 
British iatro-mechanistic medical science.3 Concepts of human mechanistic function 
from classical theory were revived in the seventeenth-century by Pierre Gassendi 
(atomic doctrine) and René Descartes (corpuscularian doctrine), developed by 
                                                            
2  Ackerknecht, E.H. (1967) Medicine at the Paris Hospital, 1794-1848. Baltimore, MD:  Johns Hopkins 
University Press; Foucault, M. (1994) Birth of the Clinic: An Archaeology of Medical Perception. 
New York, NY:  Vintage Books; Vess, D.M. (1975) Medical Revolution in France, 1789-1796. 
Gainesville, FL:  Florida State University Press. 
3  Brown, T.M. (1981) The Mechanical Philosophy and the ‘Animal Oeconomy’ a study in the 
development of English Physiology in the Seventeenth and Early Eighteenth Century. New York, 
NY: Arno Press; King, L.S. (1978) The Philosophy of Medicine, The Early Eighteenth Century. 
Cambridge, MA:  Harvard University Press; Schofield, R.E. (1969) Mechanism and Materialism:  
British Natural Philosophy in An Age of Reason. Princeton, NJ: Princeton University Press. 
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Giovanni Borelli, Marcello Malpighi, and Lorenzo Bellini in Italy, and brought to 
ultimate refinement as an iatro-mathematico-hydromechanistic philosophy by the 
Newtonian mathematician and Boerhaavian physician Archibald Pitcairn at Leyden and 
Edinburgh in the first decade of the eighteenth-century.4 Brown’s Mechanical 
Philosophy and the ‘Animal Oeconomy’ a study in the development of English 
Physiology in the Seventeenth and Early Eighteenth Century chronicled the 
development, influence, and decline of mechanistic physiological thought on the 
Royal Society, Royal College of Physicians of London, and some of the London 
practitioners.  Brown suggested, quite correctly, that the decline of Newtonian, that 
is Principia-derived, Pitcairn-generated mathematico-hydromechanistic physiology in 
the 1730s, was followed by an appreciation and application of Hallerian observational 
and experimental methodology by British physicians.  This culminated in the 1770s 
with John Hunter’s production of a ‘phenomenalist vitalism’ and establishment of an 
experimental physiology devoid of traditional mechanistic explanations.5 
 
In Mechanism and Materialism:  British Natural Philosophy in An Age of 
Reason, Schofield observed not so much a transition from mechanistic to materialistic 
thought in British science but a blending of concepts that remained ‘essentially and 
rationally Newtonian’ that would meld into nineteenth-century science.6 That 
transition was not an easy one.  In the Principia Newton had joined theory and 
experimental observation for celestial mechanics and introduced dynamic 
corpuscularity that proposed interparticulate forces, a dynamic theory of matter.7  
For physiologists and practicing physicians the material observations of the laboratory 
or infirmary continually denied an acceptable amalgamation of theory and 
observation.8 According to Schofield, mechanistic Newtonian physiology accompanied 
Newton to the grave in 1729.  Not so for post-Opticks Newtonian thinking, which 
emphasized experimentation, dynamic corpuscularity, and accepting observations 
                                                            
4  Osler, M.J. ‘Mechanical Philosophy’, in Ferngren, G. B. (ed.) (2002) Science and Religion, A Historical 
Introduction. Baltimore, MD:  Johns Hopkins University Press, pp. 143-152. 
5  Brown, Mechanical Philosophy, pp. 230, 354-358. 
6  Schofield, Mechanism and Materialism, p. 297. 
7  Schofield, Mechanism and Materialism, pp. 6-9. 
8  Schofield, Mechanism and Materialism, pp. 63, 191. 
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without complete explanations drove scientific thought away from the mechanistic to 
a material, and later vital, realization.9 Moreover, Schofield noted that by 1745 only 
Richard Mead and James Jurin remained to represent the Principia-driven Newtonian 
era and seventeenth-century English university education.  The following generation 
of contributors to British natural philosophy, such as William Cullen, Joseph Black, 
William Watson, William Brownrigg, Benjamin Franklin, Joseph Priestley, and James 
Hutton, would boast either a Leiden or Scottish university education, one from a 
dissenting institution, or were self-educated.10 
 
King described this epistemic transition from a more pedagogical perspective.  
Seventeenth and early eighteenth-century experimental techniques and results were, 
from a modern perspective, crude and without precision; explanations of phenomena 
were founded on inference and analogies to deduce first principles and construct 
complete systems. This traditional Scholastic methodology declined through the 1730s 
and 1740s as physicians began to focus on limited explanations, advocated by Newton 
in the Opticks,11for the phenomena they encountered and began to embrace inductive 
rather than deductive reasoning.12  
 
Ulrich Tröhler, Othmar Keel, Gunther B. Risse, and Susan C. Lawrence also 
have contended that the nativity of this transition in medical thought occurred on 
British soil at least a generation earlier than that of the French.13Tröhler has given us 
                                                            
9  Schofield, Mechanism and Materialism, pp. 63, 82.  
10   Schofield, Mechanism and Materialism, pp. 92-93. 
11  Wolfe, C. (2014) ‘On the Role of Newtonian Analogies in Eighteenth-Century Life Science:  Vitalism 
and Provisionally Inexplicable Explicative Devices’ in Biener, Z. and Schliesser, E. (eds.) Newton 
and Empiricism. Oxford: Oxford University Press, pp. 224-253. 
12  King, Philosophy of Medicine, p. 255. 
13  Tröhler, U. (2000) “To Improve the Evidence of Medicine”:  The 18th century British origins of a 
critical approach. Edinburgh: Royal College of Physicians; Keel, O. ‘Was Anatomical and Tissue 
Pathology a Product of the Paris Clinical School or Not’? in Hannaway, C. and La Berge, A. (eds) 
(1998) Constructing Paris Medicine. Amsterdam: Roldopi; Keel, O. ‘The Politics of Health and the 
Institutionalisation of Clinical Practices in Europe in the second half of the eighteenth century’ in 
Bynum, W. F. and Porter, R. (eds.) (1985) William Hunter and the Eighteenth-Century Medical 
World. Cambridge: Cambridge University Press; Risse, G. B. (1986) Hospital Life in Enlightenment 
Scotland:  Care and Teaching at the Royal Infirmary of Edinburgh. Cambridge:  Cambridge 
University Press; Lawrence, S.C. (1996) Charitable Knowledge, Hospital Pupils and Practitioners in 
Eighteenth-Century London. Cambridge: Cambridge University Press. 
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not only an elegant description of developing epidemiological concepts and methods 
in eighteenth-century Britain, but also a discussion of the clinical conflicts generated 
by the same.14Risse observed a ‘profound change in medical thought’ with an active 
‘search for new knowledge at the bedside’ in early to mid-eighteenth-century 
Edinburgh.15Lawrence has noted an ‘ongoing construction of “objective” science’ and 
an ‘undisguised commitment to descriptive empiricism’ among London physicians, 
surgeons, and apothecaries, but ventured no farther into the origins of that epistemic 
thought.16 
 
Foucault also recognized epistemic change in mid to late eighteenth-century 
Edinburgh, London, and Dublin, attributed it to an altered ‘ideological theme’, and 
then moved on to the clinical gaze.17However, 114 years before Foucault composed 
these thoughts, origins for such a transitioning medical ideology and epistemology 
were suggested in the second volume of John Thomson’s An Account of the Life, 
Lectures, and Writings of William Cullen, authored largely by David Craigie, MD: 
 
About mid-century, a new system, which, by dissevering all connection 
with the science of abstract quality, and allowing medicine to rest on 
observation and experience alone, in the hands of [John] Huxham (1738-
48), George Cleghorn (1751), Sir John Pringle (1752), Donald Monro 
(1764), Francis Home (1759), [Richard] Brocklesby (1764), the two 
[James & James] Linds (1763-68),18 and [James] Sims (1773), threw into 
the shade all other means of acquiring medical knowledge and regulating 
medical practice.19 
 
                                                            
14  Tröhler, To Improve the Evidence of Medicine, see “Certainty versus probability:  sorting out fevers” 
pp. 23-57. 
15  Risse, Hospital Life, p. 292. 
16  Lawrence, Charitable Knowledge, p. 314. 
17  Foucault, Birth of the Clinic, pp. 52, 57. 
18  The year 1763 appears to be Thomson’s or the type-setters error.  Neither of the Lind’s published in 
1763.  Lind the elder published his Treatise on Scurvy (1753), An Essay on the Most Effectual 
means, Of preserving the Health of Seamen (1757), and An Essay on the Most Effectual means, Of 
preserving the Health of Seamen, 2nd ed. (1762). 
19  Thomson, William Cullen, vol. 2, p. 678.   
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To whom this statement should be attributed is not clear,20but the statement 
certainly is:  a significant ideological shift in British medicine was brought about by a 
handful of physicians in their seminal works, dated parenthetically, over a 35-year 
period.21A shift that irrevocably changed the way in which medical knowledge was 
produced, that is, acquired, analysed, synthesised, validated, and, eventually, 
applied. 
 
Brown, Schofield, King, and Foucault have described broadly and accurately a 
significant epistemic transition in eighteenth-century British medicine.  Tröhler, Keel, 
Risse, and Susan Lawrence have engaged more specific issues to clarify various 
aspects of the transition.  Thomson and Craigie attempted to compress their 
explanation of the transition into a nutshell with an unrealistically small cast of 
characters.  However, the essential intellectual elements that brought about an 
epistemological transition in British clinical medicine in the eighteenth-century have 
never been adequately articulated in the secondary literature. 
 
Using the extant historiography and contemporary practitioner correspondence 
and publications, this dissertation will explore the genesis, development, influence on 
contemporary British medicine, and impact of this transition into the nineteenth 
century.  I will suggest, first, that the intellectual changes in medicine were part of a 
broader British Enlightenment, or as has been perhaps more accurately termed 
‘enlightenments’.22In clubs and societies, coffeehouses, and taverns, on the streets of 
cities and towns across England, Scotland, Wales, and Ireland, a broad range of issues 
– religious, political, economic – were read from newspapers and magazines, and 
                                                            
20  The second volume of Thomson’s, William Cullen was completed as a group project of John 
Thomson and his son, William Thomson, MD, and David Craigie, MD.  Thomson senior died in 1846, 
Thomson junior died in 1852.  The first 400 pages of volume two were completed in 1844.  The 
editor attributes the rest of the volume to Craigie, but how much this author took from notes and 
discussions with the Thomsons is unknown. Thomson, William Cullen.vol. 2, pp. v-x. 
21  See Appendix. 
22  Porter gave credit to ‘Pocock and others’ for this interpretation.  Porter, R. (2000) Creation of the 




discussed and argued, as opinions solidified into convictions.23From these ‘crucibles 
for change’24a more tolerant British public began to emerge, who could agree to 
disagree, and whose intellectual curiosity, cultural interests, and leisurely 
amusements included nearly all aspects of science and technology, manufacturing, 
urbanization, social reform, and the arts.25Second, the intellectual foundation for the 
eighteenth-century pursuit of valid, practical medical knowledge resided in an 
appreciation for, and amalgamation of, the scientific and experimental philosophies 
of Francis Bacon and Isaac Newton, and the epistemological and medical philosophies 
of John Locke and Thomas Sydenham.  Third, using this cognitive structure, British 
practitioners confronted and evaluated, from both pedagogical and clinical 
perspectives, the continuing decline of Galenic and Scholastic explanatory 
methodology, and the failure of contemporary theories, particularly mechanical 
theory, to explain normal bodily functions and disease processes.  Fourth, these 
evaluative exercises, conducted largely in the medical education centres of London, 
Edinburgh, and Dublin, left practitioners with an explanatory dissatisfaction and 
epistemological dilemma.  Clinical phenomena could not be explained by the 
currently accepted medical wisdom.  Fifth, this dissertation will submit that Scottish 
and English practitioners arrived, nearly simultaneously, at solutions to these 
conundrums.  Finally, the implementation of that solution produced an 
epistemological change, a new ideological approach to obtaining, validating, and 
using medical knowledge, that was pedagogically effective and heuristic. 
 





                                                            
23  Porter, R. Creation of the Modern World, p. xviii; Murdoch, A. ‘A Crucible for Change:  
Enlightenment in Britain,’ in Fitzpatrick, M., Jones, P., Knellwolf, C. and McCalman, I. (eds) 
(2004) The Enlightenment World. London: Routledge, pp. 104-116. 
24  Quoted from Murdoch, ‘A Crucible for Change’, p. 104. 
25  Murdoch, ‘A Crucible for Change’, pp. 108-111, 113-115. 
10 
 
Forces for Epistemic Change 
 
Epistemologically, medicine can be considered to consist of two parts:  1) 
theory, which explains what and why practitioners know what they know, and 2) 
practice, in which what is known is applied, innovative methods/techniques 
attempted and evaluated, and new knowledge obtained from these experiences and 
evaluating patients routinely.26Galen’s interpretation of the Hippocratic Corpus and 
his own anatomic, pathologic, and therapeutic discoveries and speculations produced 
a canon of medical knowledge, theoretical and practical, accepted in the West for 15 
centuries.27During the early Renaissance, the focus of medical humanists was to 
gather, translate, and publish original Greek medical texts to clarify, validate, and 
systematise this literature for use.28For these Aristotelian scholastic natural 
philosophers explaining and understanding the past and what they observed routinely 
took precedence over new discoveries.  These efforts were attended with a search for 
first principles, obtained through deductively reasoned syllogisms and intellectually 
based abstractions which were believed to establish valid conclusions.29  
 
The Scientific Revolution, which arguably began with Andreas Vesalius’ 
systematic anatomical work, De humani corporis fabrica, and Nicolas Copernicus’ De 
revolutionibus orbium coelestium both published in 1543 and extended into the 18th 
century, produced one of the most, if not the most, profound transitions in 
                                                            
26  The art of medicine is not a third epistemic part, because it forms an integral part of medical 
practice.  Certain aspects of the art have been, and continue to be, taught during student work on 
hospital wards with medical staff personnel.  The more experienced the staff, the better the 
education, which is usually presented in an aphoristic style (or what American medical students of 
my generation called clinical ‘pearls’). This part of medical education is considered, intuitively, to 
be of value, but assessing how much of the art is learned by the student is difficult.  Other aspects 
of the art are only learned over time through experiences gained in routine practice.  Moreover, 
the art learned will reflect the nature of a practice, e.g. the art of an urban physician will differ 
from that of a rural practitioner.  
27  Temkin, O. (1973) Galenism, Rise and Decline of a Medical Philosophy. Ithaca, NY: Cornell 
University Press. 
28  Wear, A. ‘Early Modern Europe, 1500-1700 in Conrad, L.I., Neve, M., Nutton, V., Porter, R., and 
Wear, A. (eds.) (1995) The Western Medical Tradition, 800 BC to AD 1800. Cambridge:  Cambridge 
University Press, pp. 250-264. 
29  Dear, P. (2009) Revolutionizing the Sciences, European Knowledge and Its Ambitions, 1500-1700. 2nd 
ed. Oxford: Princeton University Press, pp. 3, 5, 6-7. 
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generating, evaluating, synthesising, and expressing knowledge of the natural world.  
It also heralded the death of the Aristotelian natural world view and the continuing 
decline of Scholasticism which tangibly altered scientific conceptual and 
methodological thought.30Galenic anatomical and physiological theory were also 
eroded, but clinical medicine remained largely Galenic into the 18th century.  The 
reverence for, and confidence in, Galenic theory, which explained all the causes, 
signs, and symptoms of diseases and directed Galenic therapeutic practice, in which 
some patients always recovered, ordained the primacy of theory over practice.  
Moreover, it gave past knowledge precedence over the creation of the new.  For 
these reasons it has been suggested by one medical historian that the profession of 
medicine had no foundational epistemology until the first quarter of the 19th century 
when both Galenic theory and practice were discarded by French physicians in the 
Paris Clinics.31  
  
Although medicine remained in a Galenic frame in the eighteenth century, a 
wide range of seventeenth-century philosophers and physicians eagerly contributed 
their ideas on natural philosophy some of which would have a significant impact on 
medical theory and practice.  Chemical, hylozoistic, and mechanical theories vied 
with each other to explain human body functions and disease processes.  Helmontian 
chemical philosophy was stripped of much of its mystical and alchemical elements, by 
the thoughts and work of Thomas Willis and Robert Boyle.  By following Sylvius’ lead 
in considering chemistry intimately connected to anatomy and, therefore, to 
medicine, they gave chemistry respectability and increased medical 
pertinence.32Willis maintained the importance of Otto Techenius’ acid-alkali 
                                                            
30  The transition generated by the Scientific Revolution has been well summarized by Henry, J. (2008) 
The Scientific Revolution and the Origins of Modern Science. 3rd ed. Basingstoke:  Palgrave 
Macmillan; Dear, P. (2009) Revolutionizing the Sciences: European Knowledge and Its Ambitions, 
1500-1700. 2nd ed. Princeton, NJ: Princeton University Press; and Westfall, R.S. (1993) The 
Construction of Modern Science. Mechanisms and Mechanics. Cambridge: Cambridge University 
Press. 
31  Smith, D.C. Professor of Medical History, Uniformed Services University of the Health Sciences, 
Bethesda, Maryland, personal communication. 
32  Debus, A.G. (2001) Chemistry and the Medical Debate, van Helmont to Boerhaave. Canton, MA:  
Science History Publications, pp. 63-64, 79; Huisman, T. (2009) The Finger of God:  Anatomical 
Practice in 17th-Century Leiden. Leiden: Primavera Pers, pp. 145-147. 
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interaction and the role of fermentation as integral to normal and diseased 
states.33Boyle, highly critical of traditional Galenic approaches to therapy, 
particularly venesection, believed that progress in therapeutics would also be found 
in this chemical approach.34 
 
Hylozoism, the ancient concept that all matter has a life force, although not a 
medical ideology in the chemical or mechanistic sense, was a theory that would have 
significant implications for medicine.  By the mid seventeenth-century, Cambridge 
Platonist, Ralph Cudworth, admitted the existence of a passive ‘Corporeal substance; 
and [an] internal Self-activity or Life’ which was incorporeal.35 However, he 
considered hylozoism, particularly in combination with materialism, as purely 
atheistic.36The concept of a vital, life force evolved through the seventeenth and 
eighteenth centuries.  William Harvey recognized tissue irritability and speculated on 
some vital force in the blood and semen in On Generation.  Van Helmont dubbed that 
force the archeus, and Francis Glisson, who was influenced by both Harvey and Van 
Helmont, described it as naturalis perceptio.37Glisson believed that the atoms of 
matter that make up the human body had an inherent motive force, and Willis put 
this vital force in the blood.38In An Essay concerning Human Understanding (1689), 
John Locke, philosopher, physician, and colleague of Thomas Sydenham, added 
another dimension to the discussion by stating that God could, if he desired, add the 
power of thought to matter.39 
 
                                                            
33  Debus, Chemistry and Medical Debate, pp. 89-90. 
34  Hunter, M. (1997) ‘Boyle versus the Galenists:  a Suppressed Critique of the Seventeenth-Century 
Medical Practice and its Significance’, Medical History 41(3), pp. 322-349; Cook, ‘The new 
philosophy and medicine’, p. 417; King, Philosophy of Medicine, pp. 86-90. 
35  Anonymous. (1732) An Abridgement of Ralph Cudworth’s True Intellectual System of the Universe. 
London: John Oswald, p. 5. 
36  An Abridgement of Ralph Cudworth’s, pp. 51-53. 
37  Pagel, W. (1967) ‘Harvey and Glisson on Irritability with a note on Van Helmont’, Bulletin of the 
History of Medicine 41(6), pp. 497-514. 
38  Thomson, A. (2008) Bodies of Thought:  Science, Religion, and the Soul in the Early Enlightenment. 
Oxford: Oxford University, pp. 79-80. 
39  Nidditch, P.H. (ed.). (1990), John Locke, An Essay concerning Human Understanding. Oxford:  
Clarendon Press, p. 541; Yolton, J.W. (1983) Thinking Matter, Materialism in Eighteenth-Century 
Britain. Minneapolis, MN: University of Minnesota, p. 14. 
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The concept that human matter, that is, bodily tissues, were inherently alive 
and that the brain itself could think, clashed not only with Cartesian dualism of mind 
and body, but also, and more importantly, with theological conceptions of body and 
soul.  Physician, scientist, and philosopher, Georg Ernst Stahl, at the University of 
Halle explained the life force through the doctrine of animism, in which an 
immaterial soul (anima) is an ‘active, motive, and intelligent’ entity that controls, 
and cannot be separated from, the material body.40By the time of his death in 1734, 
Stahl’s concept had gone into decline as too pious and superstitious with a return to 
van Helmont’s archeus concept.  However, Stahl discerned a keen difference between 
mechanical and living systems.  This distinction allowed for the rehabilitation and 
development of his ideas into vitalism in the second half of the 18th century and 
played a large role in the decline of the third, and most prominent, physiological 
theory, iatro-mechanism.41  
 
Harvey’s work on blood circulation suggested some motive action of the heart.  
In Italy, Giovanni Borelli and his students Marcello Malpighi and Lorenzo Bellini 
created a mathematically-based mechanistic foundation for the physiologia of 
medicine.42Fluids were also crucial to body functions:  blood circulated, a variety of 
fluids were secreted, and, since ancient times, the liver and kidneys were believed to 
act as sieves.  This hydro-mechanical philosophy, whole heartedly embraced by 
Archibald Pitcairn, reduced all disease processes and, therefore, all therapy to 
changes occurring in the blood.43This model for body function predominated at the 
beginning of the eighteenth-century.  It defined the theoretical philosophy of the 
                                                            
40  King, Philosophy of Medicine, pp. 145.  For a more current work see Chang, K.M. (2002) The Matter 
of Life:  Georg Ernst Stahl and the Reconceptualizations of Matter, Body, and Life in Early 
Modern Europe.  A dissertation submitted to the University of Chicago. 
41  Reill, P.H. (2005) Vitalizing Nature in the Enlightenment. Berkeley, CA: University of California 
Press, pp. 123-126. 
42  Rothschuh, K. (1973) History of Physiology. New York, NY: Robert E Krieger Co., pp. 75-76, 79-83.  
For a concise discussion of developing English physiology see Brown, T.M. (1977) ‘Physiology and 
the Mechanical Philosophy in mid-Seventeenth Century England’, Bulletin of the History of 
Medicine 51(1), pp. 25-54. 
43  Guerrini, A (1987) ‘Archibald Pitcairn and Newtonian Medicine’, Medical History 31(1), pp. 70-83; 
Brown, Mechanical Philosophy, p. 230; Schofield, Mechanism and Materialism, p. 49; Westfall, 
Construction of Modern Science, pp. 94-96; Wear, ‘Medicine in Early Modern Europe’, p. 357. 
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medical profession, the knowledge base from which rational or reasoning, scientific 
physicians practiced, and drew a sharp educational distinction between them and 
lesser practitioners, the surgeons, apothecaries, and empirics. 
 
To be rational was to be judicious, discreet, and reasonable.44This reasonable 
or rational faculty was the ‘power by which man deduces one proposition from 
another, or proceeds from premises to consequences’.45Although this definition did 
not change through the eighteenth-century, as will be seen, its meaning among 
practitioners after the mid-1730s was hotly debated.  Scientia, the knowledge derived 
from, and built upon, valid and indemonstrable first principles derived from deductive 
reasoning and assumptions, began its evolution into science, the knowledge derived 
from reasoning based on observation, experience, and investigation.46Although both 
scientia and science were synonymous with knowledge, a significant definitional 
difference existed in what that knowledge was and how it was obtained and 
validated.  Word definitions and explanations used to communicate new ideas and 
describe them are vitally important.47In this regard, the early eighteenth-century 
vocabulary was inadequate and a new vocabulary developed.48 
 
                                                            
44  This definition of rational as having the power of reason dates back to Randall Cotrave’s A 
Dictionary of the French and English Tongues (1611) and remained essentially unchanged through 
the 18th century. Available at: www.leme.library.utoronto.ca; accessed 21 March and 7 August 
2018.   
45  Bailey, N. (1756) The New Universal Etymological English Dictionary.2ndvol.4th edn. London:  T. 
Waller, see quote under reason.  Johnson, S. (1768) Dictionary of the English Language.3rd edn. 
Dublin: W. G. Jones, see under rational and reason.   
46  Gaukroger, S. (2008) The Emergence of a Scientific Culture: Science and the Shaping of Modernity 
1210-1685. Oxford: Oxford University Press, pp. 118, 219-220. 
47  Hunter also gives credit to Koyré, Butterfield, and Kuhn on this point. Hunter, Science and the Shape 
of Orthodoxy, p. 103.  The importance of the explanandum is discussed by Gaukroger, Emergence 
of a Scientific Culture, pp. 325-327. 
48  The meaning and usage of atheism and its relation to science, medicine, and chemistry in this era 
has been described in detail by Hunter, M. ‘Science and Heterodoxy: an early modern problem 
reconsidered’, pp. 437-460, Cook, H.J. ‘The new philosophy and medicine in seventeenth-century 
England’, pp. 397-436, and Golinski, J. ‘Chemistry and the Scientific Revolution:  Problems of 
language and communication’, pp. 367-396 in Lindberg, D.C. and Westman, R.S. (eds.) (1990) 
Reappraisals of the Scientific Revolution. Cambridge:  Cambridge University Press; Dyde, S. (2015) 
‘Cullen, A Cautionary Tale’, Medical History 59(2), pp. 222-240. 
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Medicine also was evolving from a profession based in natural philosophy and 
scientia to one with a foundation in science.  It too had terminology and definitional 
conundrums.  In John Harris’ Lexicon Technicum (1704), the ‘Science of Natural 
Bodies and their various Affections, Motions, and Operations’, defined physiology and 
natural philosophy (physics).  However, physiology was also considered a part of 
physic, that ‘teaches the Constitution of the Body so far as it is sound, or in its 
Natural State; and endeavours to find Reasons for its Functions and Operations, by the 
Help of Anatomy and Natural Philosophy’.49The definitional conundrum of separating 
physiology from natural philosophy is obvious and reminds us that the study of the 
human body belonged to the realm of natural philosophy.  ‘Medicine’, wrote Harris, 
‘or as ‘tis commonly called Physick, is an Art assistant to Nature, and designed for the 
preserving of Health in Human Bodies, as much as is possible, by the Use of 
convenient Remedies’.50Neither Thomas Sydenham nor Giorgio Baglivi considered 
medicine a science, but an art to assist nature in maintaining or re-establishing 
health.51When their definition of medicine is considered in light of those of science 
and physiology above, the ambiguity generated by words and definitions and hence 
the resulting confusion becomes obvious, but as to clarification, not so much. 
 
Harris continued his definition of medicine by noting that the ‘general Division 
of Physick is only into two parts; the Theory and the Practick:  An accurate Skill in 
both which, are necessary to make a Man a good Physician.’52For most of the 18th 
century, however, the synthesis of theory and practice remained confusing and 
elusive.  It also propagated vituperative clashes of opinion between 1)  Rationalist 
Physicians – Scholastically-trained, known originally as Galenists, but later as 
theoricians and hypothesizers, one who proceeded in ‘his disquisitions and practice 
wholly upon reason’,53 2) Reasoning Empiricists, those observationally-oriented 
                                                            
49  Harris, J. (1704) Lexicon Technicum: or, An Universal English Dictionary of Arts and Sciences. 
London:  no publisher. 
50  Harris, Lexicon Technicum.  See medicine. 
51  King, Philosophy of Medicine, p. 245. 
52  Harris, Lexicon Technicum. Cook does not interpret medicine and physic as synonymous.  Cook, ‘The 
new philosophy and medicine’, pp. 398-399. 
53  Johnson, Dictionary (1768), no pagination, quote under rationalist. 
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physicians, apprentice-trained surgeons, and apothecaries sceptical of evolving 
medical theories, and 3) Empirics, experimenters who had ‘no true knowledge of 
physical practice, but venture upon observation only,’ and completely devoid of any 
rational basis they ‘practice by rote.’54 
 
As will be seen in chapter 3, there was no definition for the Reasoning 
Empiricist until the mid-eighteenth century.  Indeed, joining these two words would 
have been considered an oxymoron by many practitioners.  The reasoning empirical 
practitioner occupied an unenviable no-man’s land, and as we proceed through this 
era Lester King’s warning to avoid the ‘tyranny of labels’55is apropos.  The battle lines 
between rationalist and empiric were not always as distinctly drawn as their 
definitions would suggest.  Sydenham, traditionally characterized as the archetypal 
empiricist, also has been described as crossing to the rationalist side on 
occasion.56Edinburgh medical professor, John Rutherford, told his students in 1749 
that Sydenham was no enemy of theory, only theory not founded upon clinical 
observations.57Apparently, Giorgio Baglivi and Friedrich Hoffmann also took up 
positions in the middle ground by advocating reasoned experience.  An enthusiastic 
mechanist, Baglivi recognized that clinical observations were often superficial and 
followed pre-conceived theoretical ideas.  Unlike Sydenham, however, Baglivi did not 
believe that all causes of disease could be discerned from the senses.  He considered 
the rational study of disease causation from clinical observation a proper method of 
                                                            
54  Johnson, Dictionary (1768), no pagination, first quote under empirick, second quote under 
empirical, see also empirically. 
55  Thomson quoted in King, Philosophy of Medicine, p. 124. Thomson, Bodies of Thought, p. 68.   
56  Cunningham, A. ‘Thomas Sydenham:  epidemics, experiments, and the ‘Good Old Cause’’, pp. 164-
190 and Wear, A. ‘Medical Practice in late Seventeenth- and Early Eighteenth Century England:  
continuity and union’, pp. 294-320, see p. 298, in French, R. and Wear, A. (eds.) (1989) Medical 
Revolution of the Seventeenth Century. Cambridge: Cambridge University Press. 
57  Clinical Lectures delivered in the Edin. Royal Infirmary by John Rutherford Professor of the 
Practice of Physic in the Colledge of Edinr:  M:D: & F:R:S: Regnum anno Dom. 1749, in an 
apprentices handbook, p. 17, Adam Austin Collection, DEP/AUA/1, Sibbald Library Archives, Royal 
College of Physicians of Edinburgh.  Hereafter cited as SLA, RCPE. King, L.S. (1970) Road to 
Medical Enlightenment, 1650-1695. New York, NY:  American Elsevier, p. 122. 
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investigation.58Hoffmann, a confirmed Cartesian mechanist, believed that scientific 
truth came from observation and sensory demonstration, not speculation.59Even 
Archibald Pitcairn, who sought rationality through Newtonian-based physiological 
laws, admitted that he could not explain menstrual cessation, and he trusted to 
experience in dealing with difficult births.60Boerhaave recognized these philosophical 
difficulties early in his medical career.  Over his long tenure as a professor at Leiden, 
he took an irenic approach to explaining and synthesising ancient and modern medical 
authority with the hydro-mechanical and chemical philosophies, and Newton’s 
approach to experimentation to produce a complete system of medical theory and 
practice for pedagogical and heuristic purposes.61 
 
Although Boerhaave’s pedagogical success dominated the first half of the 18th 
century, Pitcairn had a remarkable if short academic tenure.  During Pitcairn’s brief 
tenure at Leiden, and longer educational influence in Edinburgh, he influenced many 
young physicians, such as George Cheyne, William Cockburn, Richard Mead, David 
Gregory, John and James Keill, and James Jurin.62In their turn after the publication of 
Newton’s Opticks (1706), Gregory, the Keills, and John Freind established Newtonian 
physiology at Oxford, and Cheyne, Cockburn, Jurin, and Mead assisted in its 
integration into London clinical circles.63Boerhaave’s influence began in England with 
the publication of his Aphorisms (1715), Method of Studying Physick (1719), his 
                                                            
58  Vidal, M. (2000) ‘The Methodus Medendi Innovation in Giorgio Baglivi’s Work’, Medicina nei Secoli 
Arte e Scienza 12(1), pp. 171-190, see pp. 172-173, 181; King, Philosophy of Medicine, pp. 244-
245. 
59  King, The Road to Medical Enlightenment, pp. 183-184. 
60  Pitcairn, A. (1718) The Philosophical and Mathematical Elements of Physick. London: A. Bell and J. 
Osborn, pp. 328-329, 334. 
61  Cunningham, A. (1990) ‘Medicine to calm the mind, Boerhaave’s medical system, and why it was 
adopted in Edinburgh’ in Cunningham, A and French, R. (eds.) The medical enlightenment of the 
eighteenth century. Cambridge:  Cambridge University Press, pp. 40-66; Cook, H.J. (1990) 
‘Boerhaave and the Flight from Reason in Medicine’, Bulletin of the History of Medicine 74(2), pp. 
221-240; Brown, T. (1974) ‘From Mechanism to Vitalism in Eighteenth Century Physiology’, Journal 
of the History of Biology 7(2), pp. 179-216. 
62  Guerrini, ‘Archibald Pitcairn and Newtonian Medicine’, p. 75; Guerrini, A. ‘Isaac Newton, George 
Cheyne and the “Principia Medicinae”’ in French, R. and Wear, A. (eds.) (1989) The medical 
revolution of the seventeenth-century. Cambridge: Cambridge University Press, pp. 222-245. 
63  Guerrini, A. (1983) ‘Newtonian Matter Theory, Chemistry, and Medicine, pp. 138, 145.  Ph.D. 
dissertation, Department of History and Philosophy of Science, Indiana University. 
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correspondence with Hans Sloane and Richard Mead, and, of course, his instruction at 
Leiden.64In Edinburgh, all the men integral to medical education in that city during 
the 1720s, William Porterfield, Alexander Monro, primus, Andrew St. Clair, John 
Rutherford, Andrew Plummer, and John Innes, had studied under Boerhaave.65 
 
However, from the mid-1730s faith in Pitcairn’s physiological principles and the 
comprehensive medical systems of Boerhaave and Baglivi to provide answers to 
practical medical dilemmas and a firm foundation for the acquisition of new medical 
knowledge began to wane.  The complexity of normal and abnormal human physiology 
had begun to generate questions that none of these theories – fixed as they were in a 
traditional Scholastic, deductive thought process – could answer.66In Edinburgh and 
London, this absence of an acceptable theory, a foundation upon which medical 
knowledge could be constructed, taught, and related to clinical practice, generated 
an explanatory dissatisfaction and epistemological dilemma among young physicians 
and students.  This cohort began to question Scholastically based rationalist theory 
using what became known as a reasoned empiricist approach.  This method provided 
more tangible explanations for medical phenomena and, in turn, generated an 
epistemological shift away from deductive thought and, to the degree possible, 
abstract principles. 
 
Dissatisfaction and Dilemma 
 
Explanations to clinically encountered medical phenomena continued to be 
offered, but to a growing number of practitioners the explanations were less and less 
satisfactory.  The search for universal physiological and patho-physiological principles 
which could be verified and codified as natural laws had been pursued by the 
                                                            
64  Brown, ‘From Mechanism to Vitalism, pp. 200, 207. 
65  Underwood, E.A. (1977) Boerhaave’s Men at Leyden and After. Edinburgh: Edinburgh University 
Press, pp. 111-119. 
66  Brown, ‘From Mechanism to Vitalism’, p. 209; Vidal, ‘The Methodus Medendi’, p. 183; Schofield, 
Materialism to Mechanism, pp. 203, 211; Wright, J.P. ‘Metaphysics and Physiology:  Mind, Body, 
and the Animal Economy in Eighteenth-Century Scotland’, in Stewart, M.A. (ed.) (1991) Studies in 
the Philosophy of the Scottish Enlightenment. Oxford:  Clarendon Press, pp. 251-301. 
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chemists and mechanists, but their systems were built on insubstantial foundations of 
inference and unverified conclusions which collapsed over time.  Those of the animist 
persuasion, notably Stahl, and later the Montpellier vitalists, complicated the failures 
of both chemists and mechanists and edged uncomfortably close to materialist 
ideology.  This produced an explanatory dissatisfaction, that can be clearly observed 
in discussions of voluntary and involuntary muscular motion (cardiac and non-cardiac), 
gastric function, and epidemic diseases.  Such dissatisfaction among instigators of 
scientific development has been called the ‘first fruits of the critical and rational 
[that is, reasoned] approach’.67That dissatisfaction left these eighteenth-century 
practitioners in an epistemological dilemma.  How and by what means do we know 
what we believe we know?  
 
The intellectual foundation for a functional methodology to address both issues 
arose from an integration of the scientific, medical, and philosophical concepts of 
Francis Bacon, John Locke, Thomas Sydenham, and post-Opticks  
Newtonianism.68From Bacon, they derived a basic scientific methodology founded 
upon inductive reasoning, which depended upon gathering an increasing number of 
similar observations and experiences that would provide the evidential basis for 
phenomenal explanation, while attempting to validate this evidence through the slow 
process of experimentation.69This required patience and a certain amount of 
scepticism because inductive inferences, regardless of the number of positive 
observations, were always at risk of being falsified by just one negative 
observation.70This may have appealed to Bacon intellectually.  He cautioned against 
the ‘peculiar and perpetual error of the human intellect to be more moved and 
excited by affirmatives than by negatives’ when negative evidence has a more 
                                                            
67  Popper, K. (1989) Objective Knowledge, An Evolutionary Approach, revised edition. Oxford:  
Clarendon Press, p. 192. 
68  Wolfe, ‘On the Role of Newtonian Analogies, pp. 252-253. 
69  Bacon, F. Novum Organum (Book 1) in Cummins, S. and Linscott, R.N. (eds) (1947), Man and the 
Universe: The Philosophers of Science. New York, NY:  Random House, pp. 77-78, Aphorisms 8, 18, 
24, and 70. 
70  Bacon, Novum Organum, Aphorism 70 and 104. 
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powerful impact on the thing to be proven.71Experience and experiment were the 
best methods to demonstrate the validity of observations and move to their general 
application.72 
 
Locke proposed that all knowledge was empirical in that it came from ideas 
derived from intuition, reason, and sensory experience.  The agreement or 
disagreement between ideas that produced knowledge had to have reasoned intuitive 
certainty.  But Locke cautioned that sensory experience was limited, and nothing 
could be known beyond the sources of these ideas.73Therefore, humans are limited in 
what they can know; a limitation that interjected scepticism, that is, an 
unpredictability in establishing generalisable facts, and an agnostic caution 
concerning anything we think we know.74Locke’s concepts influenced his teacher, 
friend, and colleague, Thomas Sydenham.  To wit, that practitioners could not, nor do 
they need to, know the remote causes of diseases, and only proximal causes which 
are recognised by the senses can be determined with confidence.75Both Locke and 
Sydenham advocated a sceptical empirical medical philosophy, that naturally directed 
a critical review of accepted medical knowledge.  The inviolable first principles of the 
ancients were not immediately discarded and neither ancient nor modern medical 
authorities were rejected outright.  Those sources were scrutinised for dependable 
clinical guidance that informed on currently observed phenomena. 
 
Newton’s contribution to the search for valid medical knowledge in eighteenth-
century Britain may be the most profound. The mathematical certainty found in the 
Principia, and so enthusiastically applied to medicine in a very literal sense by early 
eighteenth-century British physicians, was unable to explain much of the medical 
                                                            
71  Bacon, Novum Organum, Aphorism 46, 99, and 105. 
72  Bacon, Novum Organum, Aphorism 70. 
73  Nidditch, John Locke, pp. 538-539. 
74  Romanell, P. (1984) John Locke and Medicine. Buffalo, NY: Prometheus Books, pp. 75, 89. 
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phenomena encountered.76Therefore, it had little place in this new approach.  
Moreover, the mechanical and mathematical thrust of the Principia did not represent 
the depth nor the entirety of Newton’s thinking.77His advocacy of explanatory 
reduction through experimentation, the recognition of experimentally-identified 
unknowns, and limited explanations of observations, were not new when he published 
Opticks (1706).78However, Opticks was ‘written in prose and not geometry’ which 
made it more understandable to a larger audience.79These ideas  became 
fundamental to the new epistemological perspective. 
 
Observations derived from experiments allowed one to make general 
conclusions about the character and component parts of what was being observed. 
Once this analysis was done, one could synthesise these parts into a larger whole and 
attempt to move from effects to causes.  Newton had recognised two inherent 
elements in this approach that were potentially problematic.  First, experiments 
could lead to the discovery of occult properties, or faculties.  Second, inductive 
reasoning could not provide universal truths because one false observation would 
nullify the truth of all previous observations.  Therefore, the temptation to 
hypothesise, the nemesis of all experimentation to Newton, about the generalisations 
obtained would be great.  Newton turned these elements into advantages.  He 
dispensed with occult properties by suggesting that they be categorized as unknowns – 
described by one historian as ‘provisionally inexplicable explicative devices’– or what 
was more commonly referred to by mathematicians as ‘x’, what must be solved 
for.80To obviate hypothesising to unverified conclusions, Newton advocated that 
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experimentalists accept limited explanations of observed phenomena, a scientific 
agnostic concern, or approach, akin to Locke’s, and recognise hypotheses as ideas 
waiting on experimental proof.  I use agnostic in the sense of not knowing for certain 
on a specific issue81and synonymously with what has been termed by one historian as 
‘mitigated’ scepticism which allowed Enlightenment experimentalists and 
philosophers to navigate a middle path between extreme dogmatism and 
Pyrrhonianism.82Through this cognitive method a priori verities and paralysing doubt 
could be discarded, and Scholastic rationalism confronted.83 
 
As will be seen in chapter 2, the intellectual soil of both teacher and student in 
Scottish universities, and even in pedagogical monoliths such as Oxford and 
Cambridge, contained the necessary ingredients for cognitive reception84and 
evaluation of new ideas in the first quarter of the eighteenth century.  Innovative 
thinking sprouted and became appreciated generally.  In the realm of medicine and 
surgery, the epistemological concepts of Bacon, Locke, Sydenham, and broader 
Newtonian thought were significant catalysts for the mid-eighteenth-century 
transition in medical thought.  In England and Scotland, the idea that empirical 
learning provided the foundation for conceptual knowledge was heartily embraced by 
many practitioners as the simple solution to explanatory dissatisfaction and the 
epistemic dilemma.  But a purely empirical methodology proved difficult to follow. 
 
First, general concurrence with proffered solutions to scientific problems is 
contingent upon previously conceived expectations concerning organization, inquiry, 
arguments, and commitments as to how the solutions should be explained.  
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Discoveries must observe proper and pre-determined criteria.85During the middle 
decades of the eighteenth century, those expectations and the arguments upon which 
they were founded began to be reconsidered and reorganized as criteria derived from 
sensory experience redefined clinical reality.  Older knowledge and methods, 
however, were not easily discarded.  Nosologies, which classified disease signs and 
symptoms based upon the genus and species botanical classificatory model advocated 
by Sydenham, exemplify this point quite well.  Nosologies were extremely popular 
throughout the century with medical educators, even though practitioners recognised 
that the signs and symptoms of contagious maladies, such as fevers, sore throat, and 
post-partum sepsis, seldom fit neatly into these classificatory boxes.  Re-establishing 
proper and pre-determined criteria for epistemic change would require meticulous 
clinical and experimental observations and the recording of the same.  As George 
Fordyce noted, efforts to improve medical evidence were being sought, but this 
required time, patience, and agreement upon that improvement.86  
 
Second, mechanistic functional theories, beyond the obvious levers and pulleys 
of joints found upon dissection, were found, over time, to be inadequate explanations 
for post-mortem findings considered with clinical symptoms.  Yet, practitioners 
recognised that certain physical principles were inherent to bodily functions.  
Chemistry was developing into an independent science.  Although its value and use in 
therapeutics was well-known, its role in the function of the animal economy was 
enigmatic.  Vitalism would be slowly, but not always easily, integrated into new 
physiological thought.  To acknowledge that certain matter is alive, and that some of 
it can think, implied some acceptance of materialism and a reordering of the soul’s 
function and authority.  This too, took time, patience, and agreement, but vitalism 
was alive and well by the late eighteenth century.87 
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Third, and arguably, the most important and awkward difficulty posed was in 
reconciling theoretical and practical knowledge, that is, Scholastic-based rationalism 
and sensory-based reasoned empiricism.  This subject has been expounded upon by 
Andrew Wear, Guenter B. Risse, and Harold J. Cook.  They agree that this was not 
only a crucial element in the growth and development of medicine in the eighteenth 
century, and that empirical knowledge, that is observations and experience gained 
from practice, finally achieved an appreciation and validation in the broader medical 
community.88As we proceed however, it will become evident that acquired 
theoretical knowledge was never abandoned completely.  Knowledge already acquired 
cannot be totally erased.  New observations cannot be kept segregated cognitively 
from this knowledge for evaluation.  Similarities and differences will be evaluated and 
judgements made intuitively and with regard to already acquired knowledge.  
Therefore, acquired knowledge and new observations naturally encourage inferential 
and abstract thought and hypothesis generation.  Locke acknowledged this natural 
inclination.  He also advised that there were limits on what humans could know, 
thereby imposing scepticism upon inferential and abstract conclusions.  More 
important was Newton’s clear demonstration that inference and abstraction were 
amenable to intellectual control, indeed must be tightly controlled, when attempting 
to explain observed, but incompletely understood, natural phenomena accurately.  
Without a complete answer to these phenomena, practitioners had to accept a 
clinical and experimental agnosticism wholly unknown to Galenic physicians or the 
more contemporary system builders, such as Pitcairn, Baglivi, Boerhaave, Hoffmann, 
and Stahl.  Although difficult, by the mid-18th century, physicians, surgeons, 
apothecaries, and man-midwives in London, Edinburgh, St. Andrews, Bath, and other 
provincial towns were shifting their clinical practice perspective, or medical gaze.  
Sceptical, reasoned empiricism, acceptance of partial explanations as a temporary 
conclusion for unknowns, alert to negative evidence, and recognition of unproven 
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hypotheses based upon empirical and negative evidence as legitimate for 
contemplation became the new methodology for clinical practice.  This is crucial to 
understanding how the epistemological dilemma was addressed and how subtle 
nuances between rationalism and reasoning remained a point of contention beyond 
mid-century.89 
 
Importantly too, for the British medical community was a perceived deficiency 
in useful contemporary medical publications90which led practitioners to offer their 
empirical experiences and reasoned opinions enthusiastically to colleagues across 
Britain.  These appeared in annual journals, such as Medical Essays and Observations, 
Medical and Philosophical Commentaries, and a variety of texts, essays, and letters, 
all supported by a burgeoning British publishing industry.91These exchanges of 
diagnostic, prognostic, and therapeutic opinions and techniques created a medical 
literature which was original, practical, and, through its large distribution and the 
ensuing commentary which served as an informal peer-review process, it became 
authoritative. 
 
Primary and Secondary Source Material 
 
We will follow this epistemological transition, which spanned a half century, 
through the medical/surgical/obstetrical practices and writings of those who 
conducted it.  They were a remarkably intelligent, astute, and competent group of 
observers who relished clinical education and practice, and professional debate.  
Moreover, they were a much larger and varied cohort of practitioners than suggested 
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in Thomson’s second volume.  Practitioners in London, Edinburgh, Glasgow, Dublin, 
and larger provincial towns were the primary contributors to, and nurturers of, the 
epistemological transition.  But, military, naval, and East India Company surgeons, 
and a large handful of foreign physicians and surgeons also contributed ideas and 
opinions on medical theory and practice which generated both consensus and 
controversy in British medicine. 
 
Secondary sources over the past 30-40 years have become oriented largely 
toward social and non-clinical aspects of medicine.92The clinical piece of the story is 
important only as a springboard to discuss peripheral social issues.  There is nothing 
inherently wrong with this approach, but it does leave a gaping hole in the clinical 
historiography.  Gunther Risse, Susan C. Lawrence, and Ulrich Tröhler are notable 
exceptions.  Risse and Lawrence take the reader into the infirmary and hospital wards 
where medicine is practiced and taught, and Tröhler presents the clinical issues being 
discussed and argued over by eighteenth-century British practitioners.93 
 
There is a tremendous amount of primary eighteenth-century clinical 
literature.  An excellent example of this primary literature is the Annotated Medical 
and Physical Observations of Sir John Pringle, MD. This collection has only been 
available to historians since 2007 because Pringle gave it to the college with the 
stipulation that is not be copied and only read by Fellows of the College.94This 
collection is a major primary source for this dissertation.  Medical Annotations, as it is 
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known, is a collection of medical and scientific correspondence, circa 1736-1780, 
between Pringle and fellow physicians and experimentalists throughout the expanding 
British Empire and Europe.95Pringle collected this material to 
 
preserve the memory of what I shall observe to be most useful in my 
own practice, & what shall be communicated to me by others in 
practice, but not published, on whose judgment & fidelity I can most 
rely and by no means to make a common place book of my reading, yet I 
shall occasionally note down such observations about the cure of 
diseases as I shall find in books of practice whose authors have had long 
& much experience … who have had much reputation in their time … 
who have been little of theoricians96 & have dealt in few and simple 
medicines.97 
 
Pringle’s interests were directed specifically toward 1) a rational understanding 
and explanation of physiological and pathological processes, and 2) more practical 
and effective therapeutics all based on the most current observations, experiments, 
and experiences.  As a physician to the Royal family, Chief Physician to British Forces 
in Flanders during the War of the Austrian Succession, consultant on St. James 
Square, and published author, Pringle represents the epitome of the elite physician.  
Yet his medical observations and annotations reveal an erudite physician constantly in 
search of the most current medical, surgical, and pharmacological knowledge from 
those who practiced it daily in London’s hospitals, provincial practitioners, surgeons 
of the Royal Navy and British Army, experimentalists, such as Ben Franklin, colonial 
practitioners, such as Cadwallader Colden and Alexander Garden,98 Edinburgh mentors 
who had shaped his early practice, and Continental practitioners.  These clinical notes 
open a broad window into the nature of daily eighteenth-century general practice and 
the concerns, conundrums, failures, and successes of its practitioners. 
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28 
 
If Medical Annotations had been published, practitioners would have been 
provided with a practical clinical tool, a compendium of large and varied medical 
experiences and experiments – essentially a proxy for the lack of timely experimental 
data.  However, even so valuable a compendium, cannot capture and integrate all the 
knowledge being generated with any depth. 
 
Other highly significant primary sources include the publications by 
practitioners John Huxham, Francis Clifton, Thomas Apperly, Robert Whytt, John 
Fothergill, naval surgeons/physicians, James Lind, Thomas Trotter, and Gilbert Blane, 
John Gardiner, surgeon-anatomists John Hunter and William Hewson, Francis Home, 
William Heberden, Alexander Monro, primus, man-midwives William Hunter, William 
Smellie, Nathaniel Hulme, John Harvie, Thomas Denman, John Leake, and many 
others.  Importantly too, are the students who were being taught during this 
epistemological transition, such as John Boswell, David Skene, and John Freer.  
Through their class notes we enjoy a glimpse of the eighteenth-century medical and 
surgical lecture room.  Indeed, were it not for the preserved collection of John 
Rutherford’s Clinical Lectures by a handful of anonymous students that superb clinical 




The second chapter will explore three integrated components, the 1) pre-
medical and medical education of Scottish and English practitioners, 2) explanatory 
dissatisfaction and epistemological dilemma generated by physiological theory, and 3) 
recognition that clinical observations, that is, data validated by sense perception, 
provided a pathway to reasonable theories and direction for future discoveries. 
 
Scottish and English Enlightenment thought influenced profoundly the 
intellectual development of those who became practitioners by the mid-eighteenth 
century.  It encouraged inquiry, scepticism, and reassessment of conventional 
wisdom. This in combination with the failure of iatro-mechanistic explanations of 
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clinical phenomena, and the eclectic and peripatetic style of medical education, 
prominent during the second, third, and fourth decades of the eighteenth century, 
stimulated a reconsideration of accepted medical, surgical, and obstetrical knowledge 
among British practitioners.  The establishment of Edinburgh’s medical school and 
infirmary, the voluntary hospitals in London, and the extra-curricular classes offered 
by practitioners in both cities provided the clinical venue and patient volume that 
fostered this epistemological re-evaluation.  The outcome of this re-evaluation was 
the establishment of the reasoning empirical practitioner, who believed that clinical 
observations led to correct theory, rather than the reverse. 
 
Chapter three describes the foundational ideas for a reasoned observational 
approach to clinical practice.  First, a broadening intellectual exchange occurred 
between practitioners and the public through health guides which encouraged lay 
interest in medicine and a sense of individual responsibility for health.  This exchange 
also occurred among individual practitioners in Britain.  A Medical Republic of Letters 
was created in which experiences and opinions were discussed.  This generated what 
Ludwik Fleck called a ‘thought collective’ in which one practitioner’s experiences and 
opinions became altered, either positively or negatively, by the experiences and 
opinions of other colleagues.  The thought collective was a powerful informal working 
group and peer-review that could positively impact epistemic change, as in the case 
of puerperal fever, or delay that change as will be seen with scurvy prevention and 
cure, and the development of drug action studies.99 
 
Second, an original medical philosophy arose from the new epistemological 
paradigm that I call Reasoned Empiricism.  Articulated by Edinburgh medical 
professor, John Rutherford, the new philosophy declared that Reasoning Empiricists 
were in truth the Regular, or Dogmatic, medical profession.  In doing so, Rutherford 
isolated both the Scholastically trained Dogmatist and the Empiric who practiced by 
rote from the medical mainstream. 
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Third, effective observationally based clinical practice is dependent upon 
learning from the patient.  There was no physical examination in the twenty-first 
century sense.  However, a patient examination, which could be quite intimate and 
was critical to diagnosis and prognosis, did exist.  Patient autonomy was recognised, 
however, patient information confidentiality appears to have been extended primarily 
to the upper socio-economic class.100Closely related to this was the exploration of 
acute disease transmission, rather than causation, and chronic disease progression. 
 
Finally, we will explore the discourse, at times quite heated, on the sensibility 
and irritability of muscles, involuntary muscular motions, and an increasing interest in 
the composition and function of blood. 
 
In chapter four we will observe the dissonance created as reasoning empiricists 
applied those foundational concepts clinically while cognitively encumbered by 
previously learned medical concepts.  An intellectual, at times emotional, struggle 
ensued in consultation rooms, hospital wards, and morgues, that is, at the most 
intimate patient-practitioner interface, as practitioners began to recognise, and 
respond to, the deficiencies of accepted medical wisdom.  The rejection of many 
mechanistic physiological concepts permitted Reasoning Empiricists to contemplate 
and integrate pre-mortem symptoms with post-mortem findings.  New clinical 
pictures were produced.  British practitioners looked primarily to Giovanni Morgagni’s 
work for guidance.  However, explanations of the synthesis of pre- and post-mortem 
findings by John Hunter, John Pringle, William Hewson and others demonstrate 
original, profound observations and clear, concise expression of the same.  Tangible 
pathology at autopsy assisted in clarifying disease processes and to a certain extent 
normal physiology that was indeed mechanical, but not as it had been described. This 
struggle is fully appreciated in a review of acute diseases – fever, upper respiratory 
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maladies, puerperal fever – and chronic conditions – asthma, dropsy, congestive heart 
failure, atherosclerosis, gastric ulcer, and appendicitis. 
 
In chapter five, the dissonance noted in chapter four will only increase in 
pursuit of disease prevention, scurvy prevention and cure, smallpox inoculation, of 
the true value of venesection, specific and effective drug therapy, and 
electrotherapy.  The creation of new clinical pictures of diseases relied on largely 
anatomically oriented observations of signs, symptoms, and post-mortem findings. On 
the other hand, the search for, and acceptance of, effective therapeutic modalities 
brought old science into conflict with new and developing sciences.  Experimentation 
was a slow, laborious process that could confound results as easily as verifying 
hypotheses.  Furthermore, religious, social, and political attitudes and desires 
influenced therapeutics more than other areas of medicine and these included 
observations and opinions of clergymen, socialites, Royalty, zealous Royal Society 
Fellows, sea captains, Admiralty administrators, and patients. 
 
The last chapter will observe the influence of epistemological change on 
medical pedagogy and heuristics in Britain at the end of 1784 through the publications 
of John Gardiner, President of the Royal College of Physicians of Edinburgh and 
William Cullen, Professor of Physick, University of Edinburgh.  Those changes 
produced the new ideology noted by Foucault and suggest a broader influence on 






Enlightened Education and Explanatory Dissatisfaction 
 
This chapter will explore the origins of, and initial solutions for, explanatory 
dissatisfaction and the attendant epistemological dilemma by appraising the 
educational setting of the men who experienced those professional trials and the 
impact that setting had on changing their learned profession.  The distinct social, 
religious, philosophical, and organizational differences between Scottish and English 
undergraduate and medical institutions will become evident.  More importantly, the 
remarkable similarities of Scottish and English clinical thought, beginning in the early 
1730s, also will become apparent.  Clinical observations that provided the building 
blocks for theory and the intellectual freedom to contemplate unexplainable 
phenomena began, by mid-century, to push against the limitation of human 
knowledge concept adopted by Locke and Sydenham. 
 
For all the epistemological changes offered in the seventeenth century, no 
basic changes had occurred in the pedagogical practices of learned medicine as it 
proceeded into the eighteenth century.101 Indeed, it could be argued that the 
competing theoretical systems only made medicine more confusing.  Medical practice 
had not changed perceptibly either due to an ‘epistemological void’ in 
therapeutics.102 The contra-naturals and non-naturals, the environment, and the 
constitution of the individual patient were key to understanding a patient’s malady 
and prescribing either a change of regimen or a more aggressive therapy – 
venesection, emetics, purgatives, blistering, and drugs – to restore the body’s 
functional balance.103 Pragmatic physicians held on tightly to one rationalist system or 
another and kept a weather eye to the patronage possibilities and therapeutic desires 
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of their patients while disregarding the clinical insights of surgeons, apothecaries, and 
mid-wives of either gender.104 
 
 This hierarchical and intellectually stagnant concept and practice of medicine 
went into decline from the early Enlightenment, that is, the mid-1730s, as faith in 
Pitcairnian-Newtonian physiological principles and the comprehensive medical 
systems of Boerhaave and Baglivi waned.  Physicians in Edinburgh, London, Oxford, 
Cambridge, and in some provincial towns began to recognise the critical flaw in these 
self-contained theories and systems:  they could not answer many of the questions 
generated by the observations from daily medical practice.  Through a burgeoning 
correspondence among many of these practitioners, and a growing British publishing 
industry of which they took advantage, clinical issues and conundrums were discussed 
and debated.  It became apparent that the functioning of the human body and the 
diseases that afflicted it would not be easily explained by a priori reasoning.105 One 
clinical question answered only produced more questions.  Also, it became obvious 
that the current medical literature was, by and large, useless in sorting out this 
problem. This situation left many practitioners with an explanatory dissatisfaction and 
an epistemological dilemma as they began to appreciate that, indeed, medicine was a 
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Enlightenment and Intellectual Freedom in Scotland 
 
 The essential character, contributors and contributions, social impact, and 
location of the Scottish Enlightenment have been debated for half a century.107 When 
considered as a broad intellectual movement, it appears to have had its prologue in 
post-Glorious Revolution Scotland thru the first decade of the eighteenth century 
followed by an early organizational and developmental period in the universities, the 
Kirk, and socially extending from 1710 into the 1730s.  The main period of the 
Scottish Enlightenment, for eighteenth-century medical epistemology which concerns 
us, extended from 1735 to 1785. 
 
This intellectual movement was creative and subtly radical; vigorous and 
dynamic, totally unapologetic, and largely unencumbered by fears of religious or 
political retribution. It not only tolerated, but encouraged independent thought, the 
critical questioning and scepticism of authority, and the verbal and written expression 
of the same.  It found truth and erudition in the study of history which led to virtue 
and placed a high priority on practical knowledge for individual and community 
improvement.108 By virtue of this community involvement, the Scottish Enlightenment 
had many contributors with diverse backgrounds, interests, and skill sets whose 
contributions reflected the same.  This movement had a ‘high’ or ‘polite’ culture 
represented by academics, physicians, attorneys, and the clergy, and a ‘popular’ or 
‘vernacular’ culture, which had a robust nationalistic character, made up of other 
educated elements of society.109 The social distinctions between the two became 
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somewhat blurred over time, however, the social element remained to become a 
foundation for change in natural science and medicine.110 
 
This intellectual movement may have been stimulated, paradoxically, by the 
1707 Act of Union by which Scotland lost her parliament and national identity, and 
saw her economy decline.111It appears to have begun initially in the university towns 
of Edinburgh, Glasgow, Aberdeen, and to a lesser extent St. Andrews.  During the first 
three decades of the eighteenth century these universities established a new and, for 
the era, radical approach to education through a series of structural, personnel, and 
curricular reforms.112The Reverend William Carstares, Edinburgh University Principal 
from 1703 until his death in 1715, endeavoured to mould Edinburgh into a second, but 
less expensive, Leiden University that would attract not only Scots, but also dissenting 
Englishmen and students from the Continent to prepare for the ministry.  His major 
innovation was abandoning the regent system, whereby a single instructor would 
teach and mentor a group of students through their entire university career.  Instead, 
Carstares created a professorial system with specialized departments, such as History, 
Chemistry, etc., directed by professors who specialized in one area of study.  In 
conjunction with this change, Carstares organized the curriculum to provide two-years 
of study in the classics followed by two-years in philosophy as the foundation for 
professional study in divinity, law, or medicine.113 
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Arguably more important than these structural alterations were the instructors 
and courses they taught.  The political, religious, and social philosophies of professors 
influenced the content and presentation of their curricula and, thereby, 
fundamentally redirected what knowledge students received and in what context they 
evaluated it.  Francis Pringle, Professor of Greek at St. Andrews (ca. 1699-173?), was 
an excellent tutor and professor, however, to the disgust and horror of university 
administrators, he was also a free-thinker and suspected to hold Episcopalian and 
Jacobite sympathies.114 
 
Gershom Carmichael, a Glasgow regent and later Chair of Moral Philosophy, 
replaced Aristotelian and the revelation-based moral philosophy of Henry More with 
the rational and natural law principles of Hugo Grotius and Samuel 
Pufendorf.115Francis Hutcheson, a former student of Carmichael and radical 
theologian John Simson, rejected Church doctrine that man was naturally depraved 
and corrupt, insisting that human behavior was motivated by an inherent 
benevolence, a ‘moral sense’ as he called it.116Hutcheson published his thoughts in 
1726 and, upon Carmichael’s death in 1729, succeeded him as Chair of Moral 
Philosophy.117Carmichael’s Commentaries on Pufendorf (1718) and Hutcheson’s An 
Inquiry into the Origins of our Ideas on Beauty and Virtue (1726) quickly became 
standard philosophical fare in Scottish universities.118 
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Moral philosopher George Turnbull and his friend and colleague, mathematician 
Colin Maclaurin, both Edinburgh-trained, condemned the scholastic curriculum at 
Marischal College, Aberdeen in the early to mid-1720s as pedantic, mind-numbing, 
and wholly devoid of intellectual value.  A disciple of the academic ideas of Locke and 
French educational theorist, Charles Rollin, Turnbull combined their ideas of classical 
instruction for a solid moral foundation with the concepts of Lord Shaftesbury and 
Hutcheson concerning human behavior.  Turnbull and Maclaurin also advocated 
exploring the natural world and the human mind using Newtonian methodology.  
Furthermore, they contended that students, to become well-educated, valuable 
citizens, required a liberal education founded upon the ideals of moral and civic 
virtue, and the recognition that natural and moral philosophy and natural religion, as 
an integrated whole, provided an understanding of God’s works.119Maclaurin returned 
to Edinburgh as Chair of Mathematics in 1725.  Turnbull, apparently disenchanted 
with university teaching, left Aberdeen in 1727.  He published The Principles of Moral 
and Christian Philosophy in 1740 and Observations Upon a Liberal Education in 
1742.120 
 
In Edinburgh, Carstares’ liberal administrative and pedagogical philosophy not 
only attracted bright students, but also meshed comfortably with attitudes of the 
Town Council in hiring professors and, apparently, with those of the town itself.  His 
immediate successor, the Reverend Dr. William Wishart, and successive principals 
nurtured Carstares’ legacy.121Charles Mackie, Professor of History, presented a critical 
course in classical and modern history. Maclaurin described Newtonian mathematics 
and methods, via the Principia (1689) and Opticks (1704).  James Crawford taught 
chemistry and held the Chair of Medicine.  John Stevenson taught Rational and 
Instrumental Philosophy and, his colleague, William Scott taught Pneumatic and Moral 
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Philosophy.122Philosophy, however, remained the core subject at the university.  
Essays from Stevenson’s class reveal a lively discussion of Locke’s ideas on the extent 
of man’s knowledge, his powers of observation, reason, and reflection, Hutcheson’s 
thoughts on benevolence and self-love, and George Berkeley’s position on the nature 
of ideas, matter, and their existence separate from perception.123Student notes from 
the classroom of Scott’s successor, John Pringle, demonstrate that the works of 
Cicero, Epictetus, Seneca, and Marcus Aurelius provided a framework for the wisdom 
of Stoic philosophy and its application to individual and collective duties, obligations, 
and behaviours in the modern world.  The Stoic appreciation for natural philosophy, 
tempered by Christian teachings and Hutcheson’s moral sense, provided a transition 
to natural religion in which students could recognise God’s wise and benevolent 
design in nature.124 
 
 The education offered in Edinburgh, however, went beyond the formality of 
university classrooms.  An informal, but vibrant, intellectually diverse, current, and 
potent education awaited those who joined the numerous societies and clubs of the 
capital city.  Although a handful of these organisations, such as the Poker Club and 
the Select Society, have been of particular interest to historians, it is the Rankenian 
Club, or rather the education to be obtained there, that concerns us.125The Rankenian 
Club (1716-1774) was one of the earliest and longest-lived clubs in Edinburgh.  
McElroy wrote that it had a ‘legendary aura’, but mystique may be a more accurate 
term.126The club was originally organised in Ranken’s tavern as a forum for literary 
conversation, improvement in composition, and the discussion of Lord Shaftesbury’s 
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moral philosophy.  It offered a far less constrained environment than the classroom in 
which opinions could be expressed more freely and passionately and appears to have 
quickly become an arena for debating broader metaphysical concepts.127Some of the 
club’s early and more distinguished members included university principal William 
Wishart, Edinburgh Minister Robert Wallace, Professors Charles Mackie and John 
Stevenson, surgeon-apothecary George Young, and students George Turnbull and Colin 
Maclaurin.  Membership through the 1730s included Lord of Sessions, Alexander 
Boswell (Lord Auchinleck), Physicians Alexander Cunyngham and John Pringle, 
Statesman Andrew Mitchell, and philosopher David Hume.128In addition to 
Shaftesbury, intellectual fare for discussion appears to have consisted of Locke, 
Berkeley, Newton, and Samuel Clarke:  a rich and potentially combustible mixture of 
rational, moral, and natural philosophy, orthodox and dissenting religious doctrine, 
and Newtonian mathematics and metaphysics.129 
 
Also controversial were Locke’s Essay Concerning Human Understanding and 
Berkeley’s Treatise Concerning the Principles of Human Knowledge.  These tracts 
dismantled, critically evaluated, and reassembled human mental functions:  the 
concept of a simple idea, how it is perceived, and the reality of its existence, 
combining simple ideas to form complex ones, the experiential association of ideas, 
the acquisition and validation of ideas to create knowledge, reasoning, and future 
reflection upon the same.130Ideas were not innate, they were derived from sensory 
experience.  Furthermore, thought was agreed generally to emanate from the 
immaterial soul, as opposed to the material body.  Although Locke had suggested that 
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thinking matter was possible, its existence depending merely upon God’s will,131and 
Newton stated, ‘it is certain that God can stimulate our perception by his own 
will’,132Berkeley remained steadfast that matter was inert, unable to think or act.  It 
was the soul that perceived objects through sight, sound, touch, taste, and smell and 
produced ideas upon which it directed the body to act.  The Rankenians, who, 
according to Berkeley, understood his philosophy better than most Britons, 
undoubtedly recognised, and likely debated, the sharp conflict of that philosophy with 
Newton’s concepts of space, extension, matter, motion, forces of attraction, and the 
natural laws that governed them.133 
 
Newton’s Principia established mathematical laws, new first principles which 
were deductive and brought order, consistency, and understanding to the cosmos, but 
not necessarily to all natural phenomena encountered.  Mathematics and the search 
for first principles, however, remained foundational to eighteenth-century physicians 
and experimentalists.  In Opticks, Newton’s experimental approach to natural 
philosophy provided a methodology which not only echoed that of Francis Bacon, but 
also held promise for exploring many other fields of knowledge.  Newton’s 
experimental reasoning was inductive and allowed perceived but unexplained 
entities, the unsolved x, to suggest hypotheses for contemplation in the abstract and 
generation of questions to be followed up.134This approach to thinking and problem 
solving was advocated by Turnbull and Maclaurin as appropriate to moral subjects or 
any study of the human mind.135 
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Although these religious, philosophical, and behavioural subjects were well 
known from the classroom for some Rankenians, they were not merely academic 
exercises, but complex, inter-related issues of current import and concern to 
educated society at large.  Their authors evaluated the given wisdom from a 
sceptical, critical perspective, then offered new concepts founded upon reasoning 
from experiential knowledge.  To comprehend and evaluate these subjects, and their 
authors’ meaning and intent, required students to develop a keen scepticism and 
criticism of their own, and an appreciation for empirical data and reasoning.  
Furthermore, meaningful discussion of these subjects demanded both a freedom of 
thought and expression.  It is apparent that all these conditions were met in 
Edinburgh during the formative years of the Scottish Enlightenment.  George Wallace, 
a member of the club in later years, commented that the Rankenians were ‘highly 
instrumental in disseminating through Scotland freedom of thought, boldness of 
disquisition, liberality of sentiment, accuracy of reasoning, correctness of taste, and 
attention to composition’.136 
 
In the classroom and at Ranken’s, leaders of the city’s intellectual community – 
Wishart, Turnbull, Maclaurin, Mackie, Wallace, Stevenson, Young, and undoubtedly 
others – created an educational environment that transcended mere instruction to 
become mentorship:  they did not mould impressionable young minds in their own 
image necessarily, but taught, examined, corrected, and challenged them in a 
nurturing, retribution-free atmosphere.  The impact of this exposure on the 
philosophical careers of Hume and Pringle has been noted elsewhere.137It appears, 
however, that this mode of education was not restricted to the university or 
Rankenian Club.  Medical and surgical education was on the rise in Edinburgh in the 
1720s.  The same sceptical, critical, empirical epistemic approach can be found in the 
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medical education offered in Edinburgh over the next half century.  As will be seen, 
that approach to medical knowledge, in conjunction with an appreciation of 
practicality and blurred social class distinctions inherent in the growing Scottish 
Enlightenment, sharpened the focus on clinical practice.  Moreover, it emphasized the 
disjunction between theory and practice, highlighted the ideological conflict between 
rationalistic and empiric medicine, generated an explanatory discontent and 
epistemological dilemma, and provided a solution for the same.  
 
There is a body of literature which describes the institution and development 
of medical education in Edinburgh in the first half of the eighteenth century that 
highlights:  1) a growing enthusiasm for organised, theoretically-based medical 
instruction directly related to Carstares’ university reforms, 2) the political control 
exercised by the Campbell brothers, Lord Islay and the Duke of Argyll, and Lord 
Provosts John Wightman and George Drummond, 3) the self-serving interests of 
surgeons John Monro, and his son, Alexander, and the university in founding the 
medical school, 4) the Boerhaavian education of the original faculty (although some 
obtained their MD elsewhere than Leiden), and their conscious construction of a 
Leiden modeled curriculum, 5) the value placed on the use of case histories and 
bedside teaching in either infirmaries or private homes, and 6) the freedom of 
students to broaden their university-based medical education by attending extra-
mural courses offered in the city.138 
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The motives and actions of all those concerned were economically and 
academically positive for Edinburgh.  Their methodology was to support and assist 
those advocating the establishment of one university-affiliated medical school.  
Others, such as the classes George Martine and William Graeme were teaching in 
Surgeon’s Hall and the Incorporation of Surgeons were left undisturbed, unless they 
interfered with, obstructed, or became obsolescent to that goal.  In which case, they 
would be politically eliminated.139In retrospect, it appears also that this Machiavellian 
methodology essentially brought medicine and surgery more closely together for the 
practical, pedagogical, and heuristic advancement of both in Edinburgh. 
 
By 1710 in Edinburgh, surgeons and apothecaries had become one incorporated 
and politically powerful body.  Apprenticeships, which required candidates to have a 
passable understanding of Latin, were eight years in length, five devoted to the trade 
and three to study and teaching.140These surgeon-apothecaries, who would become 
the general practitioner in the nineteenth century, were recognised by the 
community as being knowledgeable which resulted in a preference for their 
consultation rather than the more expensive physician.  Through their erudition and 
community-focused efforts they achieved social and professional respectability 
heretofore unknown and, undoubtedly, contributed positively to the nascent Scottish 
Enlightenment.141 
 
Unlike the College of Physicians of Edinburgh, the Incorporation of Surgeons 
recognised and advocated a teaching ethos.  The majority of their members embraced 
teaching responsibilities with a robust sense of pride.142In 1706 this pedagogical duty 
was encouraged when Sir Robert Sibbald, MD, founding father of the College of 
Physicians, placed an advertisement in the Edinburgh Courant announcing his 
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intention to begin teaching extra-mural courses in medicine.143That same year the 
Incorporation of Surgeons selected Robert Elliot, who had been a student under 
Pitcairn at Leiden, as the incorporation’s anatomy professor.  Adam Drummond joined 
Elliot three years later, and, upon his death in 1715, Elliot was replaced by John 
MacGill, Lord Islay’s personal surgeon.144Then in 1720, Drummond and MacGill 
abdicated their posts, apparently with grace, in favour of 25-year-old Alexander 
Monro. 
 
John Monro, Alexander’s father, a well-known Edinburgh surgeon and teacher 
played a critical role in his son’s advancement.  Indeed, the political manoeuvring by 
which the elder Monro and others accomplished this academic coup so skillfully is 
remarkable.145Moreover, by virtue of his sagacious, well planned and executed 
mentoring, the result of that coup from a pedagogical perspective transcended 
politics and nepotism.  Apprenticed to his father, Alexander also had attended 
atypical cases with local physicians and surgeons.  He studied anatomy with Elliot, 
Drummond, and MacGill, botany with George Preston, and Chemistry with Professor 
James Crawford at Edinburgh University.  With this well-laid surgeon-apothecary 
foundation, Alexander proceeded to London where he attended presentations on 
natural philosophy from ex-Cambridge professor and Boyle lecturer, William Whiston, 
and his assistant, Francis Hauksbee, and rounds with William Cheselden, then to Paris 
for botanical studies with Auguste-François Chomel, instruction in accouchement from 
Gregoire, and rounds at the Hôtel Dieu and La Charité, and finally to Leiden where 
Boerhaave taught him medical theory and practice, more chemistry and botany.  
Upon his return to Edinburgh, Alexander took over anatomical teaching and two years 
later he was made Professor of Anatomy for life in the university.  Pressure from his 
father to teach not only surgery, but apparently all medical subjects precluded 
Alexander from immediately obtaining an MD degree. However, together they 
consolidated control of medical education at the university with the establishment of 
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a medical school in 1726.146The addition of John Rutherford, Andrew St. Clair, Andrew 
Plummer, and John Innes broadened the medical faculty and relieved some of 
Alexander’s burden.  Monro taught in English, a tradition he had inherited from his 
father.  Furthermore, he offered physiology and pathology to his surgical apprentices 
and surgery to interested medical students.147 
 
John Monro’s educational philosophy was vigorous, systematic, and eclectic, 
yet sagaciously discriminating.  He perceived university medical education and 
apprenticeship training not as opposites, as has been suggested,148but as mutually 
beneficial and requisite to the integration of medical and surgical education for 
clinical practice.  It blended well with Edinburgh’s liberal-minded intellectual 
community in general and particularly with the reforming philosophy of the 
university.  It does not appear to have been offensive to the College of Physicians or 
Incorporation of Surgeons.  More importantly, evidence suggests that Monro’s 
philosophy and teaching methods were not in the least idiosyncratic.  They prevailed 
not only in Edinburgh, but also in central and southern Scotland.  Indeed, by the 
1730s, at least the pedagogical, if not the practical, union of medicine and surgery 
was well-established. 
 
The casebook of an anonymous surgeon-apothecary in Dalkeith, ca. 1733-1735, 
attests to a liberally educated man, and one who most likely received that education 
in Edinburgh.  Notes on Newton’s ‘Medium’, that is, reflection and transmission of 
light, are mingled with excerpts from Samuel Clarke’s epistolary discussion with 
Leibnitz on space, liberty, languages, etc., and Shaftesbury’s Rhapsody in the 
Characteristicks, and a list of recommended literary classics.  Joining these are 
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excerpts, some in Latin, on rickets, Stephen Hales’ Analysis of the Air, Dr. Crawford’s 
commentary on Sympathy of Parts, and Monro’s techniques on injection for preserving 
anatomical specimens.  His practice, quite ordinary for the eighteenth century, 
consisted of smallpox, dropsy, urinary tract stones, stomach ailments, menstrual 
obstructions, and scorbutic ulcers.  He also routinely consulted with local surgeons 
and Edinburgh physicians, John Stevenson, John Innes, Andrew St. Clair, John Clerk, 
and a Dr. Pringle, but whether it was Francis or John, or both is unclear.149 
 
A more profound example of Monro’s methodology is observed in the education 
of John Boswell.150Boswell, who had received his undergraduate education at 
Edinburgh from Maclaurin, Scott, Mackie, Colin Drummond, and Robert Stuart, was 
apprenticed to surgeon John MacGill in November 1727 for three years.  During those 
years Boswell attended the classes of Alexander Monro and the entire medical faculty.  
In late 1731 he attended surgeon-apothecary George Young’s bi-weekly extramural 
classes in the Practice of Physic.  Then, in July 1733, Boswell journeyed to Leiden to 
study under Boerhaave.  He received his MD, then returned to Edinburgh where, in 
spring 1737, he qualified as a member of the Incorporation of Surgeons.  He went on 
to be a Fellow and President of the Royal College of Physicians, 1770-1772.  Boswell 
noted that he had trained with ‘one of ye best practical surgeons in Edinburgh’ in 
whose practice he ‘saw & learnt much more of ye practice of Physic than 
Chyrurgery.’151 Furthermore, Boswell wrote that he had been ‘acquainted with most 
of the best Physicians in Edinburgh & they were so good as to communicate to me of 
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their skill & to lend me both M. S. & books, e.g. [John] Clerk, [John] Stevenson, 
[John] Pringle &c.’152 
 
 Clerk and Stevenson153 were older members of the Edinburgh medical 
community.  Clerk had begun as an apothecary, was tutored by Pitcairn, took his MD 
at St. Andrews (1711), and became a member of the College of Physicians and an 
eminent Edinburgh practitioner.154John Pringle, only three years older than Boswell, 
had also ‘acquired his first knowledge of what medicine he has’ from Young,155studied 
a year at the medical school with Monro, and most likely with the rest of the faculty, 
then went to Leiden where he received his MD in June 1730.156Immediately afterward, 
it appears Pringle studied in Paris before returning to Edinburgh in early 
1731.157Others, such as Boswell’s contemporary, Robert Whytt, who would establish a 
local practice, become a professor, and President of the College of Physicians, also 
studied with Young.   
 
George Young began his practice in Edinburgh in 1719 and an extra-mural 
teaching career soon after.  In 1737, he obtained an MD degree from St. Andrews and 
became a licentiate of the Royal College of Physicians of Edinburgh.158His medical and 
pedagogical personality has been preserved in Whytt’s class notes and in Pringle’s 
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Medical Annotations.159Young possessed erudition, an aptitude for critical thinking, 
and, according to John Boswell, was a ‘sensible, honest, good natured man, but a 
great sceptick in Medicine (& empirick) as well as in every other thing, confining 
himself to good evident common sense’.160His discussion of the ambiguous nature of 
digestive and neuromuscular physiological understanding exemplifies Whytt’s 
assessment.   
 
Digestion, Young told his class, cannot be understood by the senses.  If all the 
suspected causes of digestion – saliva, humour gastricus, muscular action of the 
stomach, abdomen, and diaphragm, the air rarefied by the heat of the stomach, and 
arterial pulsation – are combined their collective purpose is assumed to be the 
assimilation of ingested food and drink.  But how is this known?  Fluids, muscular 
action, heat, and arterial pulsation also occur in the ‘bladder, the brain and 
everywhere else’, in the body.161Young recognized that the action of the humour 
gastricus, that is, stomach acids, was the unknown variable.  Young asked his class, 
 
If it be urged that the humor gastricus assimilates, it is gratis dictum 
unless in the same sense that all liquors assimilate … that which is mixed 
with them … If it be said that the humor gastricus assimilates the wine … 
why does not the wine rather assimilate all that is in the stomach [?]162 
 
He then provided his own sceptical and sardonic answer: ‘perhaps because it 
has not the assimilating quality and what is better at assimilating than a 
digestive faculty’.163 
 
Young continued by asking, what is the role of bile in chylification?  To assume 
that it does not assimilate, but the humour gastricus does is again gratis dictum.  
Digestion must be more than bile dissolving and mixing ingested substances in 
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conjunction with the ‘incredible force of the muscles upon the contents of the 
stomach’,164comminuting and grinding the aliment, because everything consumed 
acquires a ‘degree of homogeneity as cannot be the effect of mixing, dissolving, and 
breaking the parts’.165All of it was reduced into a uniformly white chyle that smells 
and tastes like chyle not the various substances previously consumed.  This would not 
result if the same substances were mixed in a bowl. 
 
To Young, a digestive faculty was a nonsensical answer, an acceptance of a 
Galenic philosophical explanation that provided no new knowledge.  At best, it was a 
Newtonian place holder, the unknown x, a starting point for investigation.166He 
challenged his students to learn the accepted medical knowledge, determine through 
observation and common-sense reasoning where knowledge gaps existed, and fill 
those gaps via investigation.  Like Locke and Sydenham, Young used sensory data to 
identify a knowledge gap:  how is chyle produced?  And he believed his senses would 
assist in finding the answer.  However, in contradistinction to Locke and Sydenham, 
he does not appear to admit that the inadequacy of the senses to provide an 
immediate answer is an absolute limitation on obtaining the same.  Young’s 
classroom, like the Rankenian Club, not only encouraged, but also permitted an 
escape from conformity.  It provided a venue for freedom of expression that 
developed confidence in young minds and fostered the epistemic shift in medicine 
occurring in Edinburgh. 
 
This teaching philosophy is even more manifest in Young’s discussion of 
voluntary muscular motion.  Voluntary motion, peripheral artery and nerve action, 
and their connection to the brain were seriously debated physio-religious topics 
during the 18th century.  Mechanistic explanations involved muscles being dilated with 
fluid from arteries and nerves and, upon contraction, the signal-transmitting nervous 
fluid returned to the brain where it became rarefied into a fine spirituous vapour 
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which came under control of the incorporeal soul.  Young, however, told his class that 
‘all authors agree’ that 1) if a muscle is tied, cut, or its supplying artery and/or nerve 
compressed then the fluids in those vessels required for motion cannot act and 2) the 
ultimate cause of voluntary motion is the will (mind).  To accomplish this action 
required some dilating instrument, but they could not agree upon what that 
instrument was.  Young commented that 
 
in truth they have as good reason to affirm that the will could not make 
use of that instrument but by means of another, nor of that third, but by 
help of a fourth, etc., in infinitum, i.e. that the will or mind could not 
affect the Body at all … Thus we are come to the precise question, what 
is the instrument, or instruments, which assist the will in dilating the 
muscles? 167 
 
Young also pointed out to his students that muscles in their natural state 
always have an ‘influx of blood and spirits’.  But, since they are not always in a state 
of contraction some other ‘mechanical cause’, that is, some sensible phenomenon or 
body, must come into play.168He then pointed out that none who have attempted to 
explain this cause or 
 
ever … pretended to have seen the cause they assign … Keil never saw 
the attraction of animal spirits; nor Mayow his nitroaerious and 
nitrosulphureous spirits.  Who ever saw Bernoulli’s Spicula Spirituum 
animalium breaking the globules of blood, Steno’s change of the 
rhomboidal figure of the muscle?  No one ever saw the struggling 
between the acids and alkalis in the blood … Nor does Willis pretend to 
have seen the bloody fray in the muscle belly that he supposes occurs 
with each contraction. The great Boerhaave never saw his greater influx 
of the animal spirits by which he accounts for muscular motion.169 
 
Young argued that attempting to describe what instruments the will used in this effort 
was without end or practical use.  Essentially, a Scholastic exercise in abstraction.  
What was being sought was a sensible phenomenon which always precedes the 
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dilatation of the muscle, with one never being seen without the other.  ‘Are sensible 
phenomena to be discovered any other way than by our senses’[?]170 
 
Those authors, Young said, will argue that if we know only what we perceive 
about the body how do we know blood circulates through the smallest vessels since 
we cannot follow it visually?171To this challenge he replied that ‘sensible things are 
only perceivable by our senses is so simple and uncompounded and the terms of it so 
well understood that one would think the mind must assent to it as readily as to any 
whatsoever’.172The objection to this thinking, Young noted, is presented in compound 
terms making it more likely to conceal sophistry with the consequence that no 
satisfactory solution could be demonstrated.  Young maintained the truth of the 
simple principle but observed that some of the body’s phenomena are so closely 
united that one is never perceived without the other.  He proposed that if two 
phenomena are always observed together, and have been seen thousands of times, 
such as the rising and setting of the sun, then it was possible to conclude that they 
would continue to do so even though not currently the object of our 
senses.173Therefore, Young concluded, ‘we are only pretending to know what before 
we learned by our senses’ and must agree that if we had never perceived it, we could 
never have known it by reasoning.174 
 
Young maintained that through reasoning we can know that blood circulates 
through our smallest vessels without direct observation because we have followed its 
circulation before and after those vessels and, presuming that the principles of 
circulation apply throughout the system, we do not require observation of the 
intermediate phenomena.175However, if such assumptions cannot be made, as in the 
causes of muscular motion, then for lack of data we must  
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stop our inquiries where the sensible connections end … Are we not … 
seeking after an unknown thing … of which as yet we know none of its 
properties, nor any relation it hath to any known thing … Newton never 
undertook the like.176 
 
This statement reveals another aspect of Young’s thought which is important to the  
intellectual tone of his classroom:  human knowledge was not as limited as suggested 
by Locke and Sydenham.  Understanding physiological properties of muscular motion 
were not known, but Young obviously considered it possible to obtain that knowledge 
in the future.  Until that data was perceived by the senses, practitioners should 
adhere to Newton’s admonition:  hypotheses non fingo. 
 
In explaining the current causal theories of sensory phenomena Young also 
found himself, as he said, in ‘danger of scepticizing’, that is doubting all, affirming 
nothing, and keeping the judgment in suspense.177In other words guilty of Pyrrhonian, 
not Lockean, scepticism.  He assured his class that it was certain the ‘nerves are the 
instruments of motion and sensation some way or other’ and that ‘perhaps there is no 
other mechanism in it, but that when a nerve with the foresaid conditions is 
impressed the mind is so affected, and that we call having a sensation by the 
nerves’.178The difficulty here, as with muscular motion, was determining the 
causative laws or principles.  Following Newtonian methodology, Young noted that to 
explain any phenomenological mechanism was to reduce it to a general law common 
to all human bodies.  He believed that whatever explanation was offered to account 
for sensation would still leave some unexplained phenomena.  However, having a 
Newtonian unknown was more intellectually tenable and comfortable, than 
unsubstantiated theory.179 
 
                                                            
176  Whytt’s Notes on Young, p. 443.  Italics are mine. 
177  Whytt’s Notes on Young, p. 475; Bailey, N. (1756) The New Universal Etymological English 
Dictionary.vol 2.4th edn. London:  T. Waller.  See skepticism. 
178  Whytt’s Notes on Young, pp. 467-468. 
179  Whytt’s Notes on Young, pp. 467-470. 
53 
 
Young questioned the ‘contrived’, analogy-derived theories of accepted 
medical authority,180doubted the veracity and judgment of the leading medical 
educator, Hermann Boerhaave, in the world at that time, and challenged his 
Edinburgh students to do the same.  As a practicing surgeon and physician, active 
Rankenian, and most likely a member of the Society for the Improvement of Medical 
Knowledge,181Young’s unorthodox heuristic and epistemic approach significantly 
influenced his apprentices, extra-mural students, and young physicians in Edinburgh 
until his death in 1757.  As a novice practitioner, Pringle consulted with Young 
throughout the 1730s, carried on an active clinical correspondence afterwards, and he 
used Young’s manuscript notes throughout his practicing life.182Whytt expanded on his 
mentor’s study of neurology and, as will be seen, challenged Haller’s experimental 
results.183 
 
Likewise, the town and university would feel the influence of Wishart, Mackie, 
Stevenson, and Maclaurin until past mid-century.  From 1734-1742, John Pringle’s 
moral philosophy would shape young minds at the university and at Ranken’s tavern, 
while his medical philosophy did the same in the medical community through the 
College of Physicians and the Medical Society.  The influence of Whytt and Boswell 
would continue longer in the Scots capital.  Monro, primus, would leave a legacy in 
his second son, Alexander, secundus, in 1754, but one that dismissed Boerhaavian 
thought in favor of a neurological-vitalist physiology.184 
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The Edinburgh medical community combined education with the local 
enthusiasm for improving clubs and societies by organizing the Society for the 
Improvement of Medical Knowledge in 1731.  The annual journal, Medical Essays and 
Observations, was patterned on the Royal Society’s Philosophical Transactions, and 
first published in 1733.  In the preface of the first edition the editors stated the 
society’s purpose and educational philosophy.185In doing so they put the essence of 
their explanatory dissatisfaction in print.  The editors lamented that of the large 
number of medical texts written, few generated much praise.  Of those, fewer still 
 
promote the principle part of Medicine, the knowledge and cure of 
diseases which chiefly depend on Observations of Facts that ought to be 
frequently repeated before any certain axiom in Physick can be built on 
them … we are certainly informed … in the History of this Science … [of] 
a Necessity, not only to study & improve the Observations of those who 
went before us, but for the Physicians of every Age to collect others for 
their own use, and the advantage of their Successors; since very often 
they cannot be assisted by any older Writer, because several new 
Diseases, unknown to our Ancestors, discover themselves.186 
 
A more lucid indictment not only of Pitcairn’s mathematico-hydro-mechanical 
theory, but all past medical theories could hardly be written.  Those theories failed to 
explain adequately what was observed clinically, thereby leaving practicing physicians 
and medical academics with an explanatory quandry vis-á-vis their patients and 
students and in an epistemological dilemma among themselves.  Clinical practice and 
the observations obtained through inductive reasoning were the ‘most essential 
part[s] of Physick’.187Repeated observations of the same phenomenon constituted 
experience that became accepted facts.  From these facts, the true principles which 
comprise the theory of medicine could be derived as there was admittedly ‘much still 
wanting to complete the Theory of Medicine’.188The reciprocity of clinical 
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observations and theory was never denied, but it became accepted that clinical 
principles were not derived from theory, rather theory was developed and guided by 
regularly recurring clinical observations.  These observations, verified by experience 
and possibly experiment, provided the best medical evidence for creating a sound 
knowledge base upon which theoretical axioms could be discovered.  Comparison with 
ancient and modern medical sources was encouraged, so long as one kept a critical 
perspective and remembered that some current diseases were unknown to previous 
generations.   
 
Collecting the rest of the data needed to rectify this gloomy situation was 
recognized by the editors as beyond the experiential and intellectual capability of any 
one individual.  But it certainly could be accomplished through the collective essays 
of local physicians and surgeon-apothecaries, who having ‘but a little field to 
cultivate, would certainly treat [their] subject[s] with more exactness’, and also 
engage in the timely, judicious reviews of European medical literature.189 
 
In the first four decades of the eighteenth century, Edinburgh experienced a 
general pedagogical transformation that, in conjunction with significant social 
changes in the early Scottish Enlightenment, demanded a new approach to gathering 
and using medical knowledge.  Clinically oriented thought and instruction were 
implicit parts of that epistemological transition.  Before we can appreciate the 
impact of that transition, our focus must shift momentarily, south of the Tweed to 
London, Oxford, and Cambridge where conforming Englishmen were obtaining their 
medical education. 
 
Medical and Experimental Quiescence in England 
 
English medicine, experimental natural philosophy, and instruction in the same 
were bound to London and Oxbridge by politics, religion, and a long, venerable, 
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Scholastic tradition.  This tradition appears to have remained virtually unchanged by 
seventeenth-century political and religious turmoil or the evolving Enlightenment of 
the eighteenth century.  
 
Professional medical authority in London resided in the College of Physicians.  
That authority included not only establishing the correct medical philosophy derived 
from learned university instruction, but also regulating who would deliver this 
knowledge to the citizens of London.  This role as oracle of the correct medical 
knowledge and accepted wisdom, and guardian of the proper application of that 
knowledge and wisdom, vis-à-vis its licensing function, was under attack from 
apothecaries, chemical physicians, surgeons, and even by some within the College’s 
ranks by the mid to late seventeenth century.  The College’s clumsy attempts to 
maintain political power during the Civil War, Interregnum, Restoration, and 
Revolution of 1688 had resulted in political and social insecurity.  Seen as monolithic 
and monopolistic, without political or social patronage, the College continued under 
attack, which culminated in the Rose case and verdict in 1704.  By the time the 
College leadership had embraced corpuscularian mechanical theory, derived from 
Descartes and expanded upon by Boyle, as a basis for medical theory, that theory had 
shifted again through the research of Isaac Newton and the Royal Society.190 
 
The purpose of the Royal Society, established in November 1660, was the 
advancement of learning through the collection of new knowledge by experimental 
means.  Its activities have been described in detail elsewhere.191As the prestige and 
authority of the Royal College of Physicians of London declined at the beginning of 
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the eighteenth century, that of the Royal Society rose.  This is undoubtedly due to the 
multiple and diverse backgrounds and interests of its members, the freedom with 
which they could demonstrate and discuss these interests, and the sagacious 
combination of theory and observation to achieve the ultimate goal of practical, 
useful knowledge.192Knowledge that was put into print routinely in the Society’s 
official organ, Philosophical Transactions. 
 
After 1703, when Isaac Newton became president, his name became 
inseparable from the Royal Society.  However, there were many contributors to the 
Society’s success and some detractors, whose arguments were not always 
frivolous.193For our discussion, however, the Society’s impact on medicine through the 
establishment and promotion of the mechanistic philosophy from the publication of 
the Principia (1687, 1713), the Opticks (1704, 1706), and Newton’s continued 
influence on the society until his death in 1727 are important points upon which to 
focus.194 
 
As discussed above, Archibald Pitcairn was extremely important for the 
establishment of Newtonian-based physiology and medicine.  His influence in this 
regard was seen briefly at Leiden, but quickly shifted to, and remained in, Edinburgh 
until his death.  On the other hand, Newton remained in London directing the Royal 
Society for a generation.  Some of his disciples continued to pursue a Newtonian-
based experimental physiology, attempting to combine their master’s earlier thoughts 
with newer ideas from the more recent editions of the Principia and Opticks.  Anita 
Guerrini has commented that the Newtonian physiological circle had no ‘intellectual 
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core’,195that is, no independence of thought which could take Newtonian physiology 
beyond speculation.  This judgment is accurate because Newton’s physiological 
followers were enamored with his mechanical mathematics without taking his other 
ideas on nature and acceptance of unknowns requiring more thought and 
experimentation to determine their validity.  Some of the individual efforts of a small 
group of Newton’s disciples – William Cockburn, George Cheyne, Richard Mead, John 
and James Keill, James Jurin, and Pemberton – continued into the 1720s, but interest 
in this speculative venture, particularly after Newton’s death, waned through the 
1730s.196Beyond remaining derivative and speculative within the Newtonian 
framework, the failure of Royal Society experimentalists has been described as one in 
which explanations for dynamic corpuscularity and forces of attraction and repulsion 
did not agree with the observations that had been made.197A situation complicated, 
according to Charles T. Wolfe, by the fact that ‘experimentalist empiricism’, the 
hallmark of early Royal Society efforts, declined as ‘medically-motivated, embodied 
empiricism’, that is, knowledge of the human body derived from direct observation 
without further quantitative experiments, rose in prominence.198 
 
Seventeenth-century reasoning empiricists, from Harvey to Locke and 
Sydenham, favoured this ‘embodied empiricism' rather than the mathematically 
directed, quantitatively oriented experimentalist.199By the early eighteenth century, 
Royal Society members, many of them physicians, appear to have gone down the 
quantitative experimentalist path to describe all physiological functions.  The fact 
that they could not do so led to a decline of experimentalist interest and inevitably 
Newtonian physiology.  Although this dissertation does not agree with the strict 
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dichotomy offered by Wolfe, his thoughts are apropos to our discussion as they 
encourage a recognition of the limitations of experimental methodology and the 
tension generated concerning the acquisition of empirical and quantitative 
experimental knowledge through the eighteenth century. 
 
Royal Society fellows appear not to have always understood their master.  
Newton recognised, but could not explain, the forces of attraction and repulsion.  
These became the ‘provisionally inexplicable explicative devices,’200the unknown x, a 
placeholder awaiting more information.  His impatient disciples were not satisfied 
with this, wanted complete definitions of the physiological phenomena they 
encountered, and sought the same.201Their failure to understand Newton’s deeper 
thinking, the limits of mathematically directed, quantitatively oriented experiments, 
and the epistemological value of clinical observations, that is, embodied empiricism, 
could bring to their work continually confounded their efforts at the Royal Society.  
 
It appears also that the College of Physicians and the Royal Society 
encountered what could be described as a loss of energy and focus, a refractory 
period, in the early part of the eighteenth century.  A reassessment of purpose, focus, 
and goals was needed.  How was the Royal College to regain dignity and authority?  
How was the Royal Society to pursue science after Newton?  The decline in authority 
and status of both institutions in the early eighteenth century may also have origins in 
the university education of those who joined their ranks.  The Royal Society was 
dominated by Oxford graduates and the College of Physicians influenced heavily by 
Cambridge men.202 
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The Glorious Revolution had brought Whig-centred, Protestant government to 
England.  Oxford’s response to this decline in clerical power was to become a 
stronghold of Tory-based Anglicanism.  Their vocal extremism grew through the first 
decade of the eighteenth century. With the ascension of the Hanoverian monarchy in 
1714, this extremism began to smack of sedition and materially alienated the 
university from Kings George I and II, and their ministers.203 Moreover, the university, 
although it had been receptive of the new seventeenth-century science, remained a 
stronghold of Scholastic educational values and tradition.  Oxford banned John 
Locke’s Essay in 1703.204Such uncompromising, monolithic attitudes appear to have 
stimulated a predictable rebellious reaction in the student body that critics were 
quick to capitalize on.  It was suggested that an ‘Oxford education might debauch the 
bodies as well as corrupt the minds of … students, attracted by fast living and to over-
indulgence, indolence and pleasure’.  Undergraduate matriculation declined.205 
  
Oxford’s medical graduates, always a small but important coterie to the 
university, declined as well.206As with Edinburgh’s rise as a medical teaching center, 
Oxford’s medical deterioration appears multi-factorial.  The medical faculty 
abdicated its role in medical teaching to growing private academic medical interests 
in London.  The university strictly forbade non-conformists even though their numbers 
and prominence were rising in Britain.  Moreover, Oxford required medical candidates 
to have passed through the entire arts curriculum to a Master’s degree, which, after 
holding it for three years, they could qualify for a Bachelors in Medicine, and with 
another four years of study obtain an MD.  Furthermore, graduates of foreign 
universities, to include Edinburgh, were generally prohibited from obtaining an 
                                                            
203  Bennett, G.V. ‘Against the Tide:  Oxford under William III’ and P. Langford, ‘Tories and Jacobites 
1714-1751’ in Sutherland, L.S. and Mitchell, L.G. (1986) The History of the University of Oxford, 
vol. 5. The Eighteenth Century. Oxford: Clarendon Press, pp. 31-59 and pp. 99-127, respectively.  
Hereafter cited as Sutherland and Mitchell, History of the University of Oxford. 
204  Yolton, J. ‘Schoolmen, Logic, and Philosophy’ in Sutherland and Mitchell, History of the University 
of Oxford, pp. 565-591. 
205  Green, V. H. H. ‘The University and Social Life’ in Sutherland and Mitchell, History of the 
University of Oxford, pp. 309-358, quote p. 312. 




incorporated degree at Oxford.  It is little wonder that medical graduate numbers fell 
in the 1730s and remained so through mid-century.207 
 
Cambridge suffered from a similar malaise and fate, although it appears to a 
lesser degree.  Tory and high church politics and a suspicion of new knowledge 
maintained Scholastic traditions and relegated academic change to the back of the 
class.  Even the Principia was ignored as it shared Lockian concepts that could lead 
one to question Revelation through reasoning.  Nonetheless, non-conformist and 
latitudinarian sympathies found their way into Cambridge. This, in conjunction with 
the power and autonomy accorded to tutors in determining academic content, 
allowed Richard Bentley, William Whiston, Samuel Clarke, and Robert Greene, among 
others to bring Newton, Locke, and their own unorthodox views on natural philosophy 
and natural religion into the classroom.208 
 
 Cambridge medical graduate numbers also dropped during the eighteenth 
century.  Apathetic professors relinquished their teaching responsibilities leaving a 
rather unorganized, ineffective medical curriculum to atrophy by 1700.  The initial 
impetus of this deterioration remains unclear but may have its roots in the fact that 
‘teaching was not regarded as primarily a university responsibility until laboratory 
teaching was developed in the second half of the nineteenth century’.209This teaching 
vacuum was made up by an apparently small number of competent teaching Fellows 
scattered over the various colleges and private instructors, who may or may not have 
had any connection to the university.  Only highly motivated students, who had 
money for private tutors or migrated from one college to another in search of 
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education, became physicians.210It has been suggested, however, that Cambridge 
students could obtain an MD ‘without attending any lectures on medicine, or any 
hospital practice, and without examination in medicine’,211the university statute 
which required clinical practice of two years to qualify for an MD notwithstanding. 
 
 At Oxbridge, medical Scientia, for all intents and purposes, was an unchanging 
field.  Its parts, anatomy, chemistry, the institutes of medicine, materia medica, and 
therapeutics, and foundational principles could be learned in any order at any time.  
Although medical systems abounded, there was no perception of a systematic, 
cumulative teaching program that led to medical knowledge.212Dr. William Graeme, 
who had taught with George Martine in Edinburgh, commented in 1729 that ‘there is 
something very essential wanting in England, to complete the education of 
physicians’.213That something was a systematic course curriculum taught by a master 
physician, not a superannuated professor.214 
 
The coup de grace to this dreary assessment of Oxbridge medical education 
was administered by F. N. L. Poynter when he commented that medical education 
there was ‘mostly theory without practical application’.215Cambridge required two 
years of ‘clinical practice’, not clinical instruction, to graduate.  This requirement 
appears to have been accomplished by medical students providing consultations from 
their private rooms, accompanying a local physician in his practice, and/or attending 
clinics at Leiden, Padua, and later, Edinburgh and London.216Neither Oxford nor 
Cambridge recognized any tacit responsibility for clinical instruction whatsoever.  
Indeed, by the early eighteenth century, Oxbridge represented the natural conclusion 
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resulting from the dissociation of theory and practice:  a nearly complete lack of the 
importance of clinical perspective.217 
 
Maturing Clinical Focus - Edinburgh 
 
It has been suggested that student clinical instruction in Edinburgh before 1748 
has been exaggerated because ‘it was not until twenty-two-years after the founding 
of the school that Dr. [John] Rutherford gave his first clinical lecture’.218Rutherford’s 
Clinical Lectures were remarkably innovative, but were the product, not the origin, of 
a clinical pedagogical tradition that was well established among practitioners in 
Edinburgh by the time Rutherford suggested the idea.  George Young had been 
delivering clinical lectures since the early 1730s, and probably earlier, in his 
extramural course.  Others such as George Martine and William Graeme are likely to 
have done the same.  Guenter Risse has opined that Rutherford’s formal lectures 
were meant to ‘supplement the ongoing but more informal bedside instruction’, that 
had been going on in the infirmary since 1729.219Indeed, Rutherford’s Clinical 
Lectures transformed informal bedside instruction into more formalized student ward 
rounds.220 
  
What comprised the clinical teaching philosophy and education in Edinburgh 
during this era has generated some confusion.221It was undoubtedly inherited from 
Giambattista da Monte in sixteenth-century Padua through Boerhaave at Leiden.222It 
matured, however, in an environment of intellectual freedom and innovation.  As was 
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seen with the education of Monro, primus, in the second decade of the eighteenth 
century, the separation of physicians and surgeon-apothecaries locally was dictated 
more by politics than clinical pragmatism.  And, when more knowledge was sought, 
the student traveled to London, Leiden, and/or Paris to complete their education.  
The anonymous surgeon-apothecary in Dalkeith, introduced earlier, appears to have 
benefitted from this style of education, and so does John Rutherford.223 
 
The word clinical, defined as a late eighteenth-century term of Greek origin 
meaning ‘bedside’,224was being used in the Edinburgh Infirmary in the 1730s.  
However, the clinical ethos and its implementation derived from the Continent were 
not accompanied with an instruction manual.  Clinical education appears to have been 
simply practical, case-oriented, patient-centred, informal, and rather unsystematic, 
instruction at the bedside usually conducted by the physician or surgeon with the 
apprentice or student. 
 
The integration of theory and practice was a prime concern.  Young’s lectures 
give evidence of this as do the articles found in the ME&O, notwithstanding the 
journal’s editors cautioned contributors not to include ‘any theoretical reasoning on 
the nature of the disease’ they related.225Theory was acceptable if it had been 
substantiated by observational experience.  Rutherford told his students 
 
a true Physician is acquainted with the fundamental principles of the Art 
who understands the Animal Oeconomy, & not only knows what health 
is, but can trace out the Cause of Diseases & the rise of the symptoms, 
he likewise knows when & where Nature makes an Effort, supports her 
when weak and Cooperates with her as far as he can in all her 
operations, he may be said to be her Minister and to follow her as his 
Guide, varying his practice as the Indications change.  In short, he hits in 
everything with Reason.226 
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The small infirmary that opened in 1729 at the top of Robertson’s Close was 
almost immediately overcrowded requiring the managers to establish strict rules for 
students and apprentices, such as purchasing a ticket for entry into the 
infirmary.227Moreover, instructors had to recast the style, format, and presentation of 
clinical material for academic efficiency and effectiveness.  By the time the new 
Royal Infirmary of Edinburgh was opened in December 1741, administrative 
procedures for staff and faculty, and student rules of behaviour had become more 
sophisticated and refined. 
 
Medical students and surgeon apprentices, who had purchased admission 
tickets – 2 guineas for students, 1 guinea for apprentices – to the infirmary were 
permitted to exercise their reasoning along with the faculty in consultation rooms, 
where examination determined whether the patient would be admitted or treated as 
an out-patient, on the wards, in the operating theatre, and at post mortem 
examinations.228How much actual one-on-one contact the students had with patients 
remains ill-defined.  However, one student, David Skene of Aberdeen, wrote to his 
physician father in 1751 complaining about the ‘superficial questions’ being asked and 
‘Medicines being prescribed without saying why’ during clinical rounds.229Skene noted 
however that ‘some use may be made of [time on the ward] by a little pains and 
application without the Dr’s or Surgeon’s assistance, farther than knowing by the 
Books what he has ordered.  By taking a proper time to examine the Patients 
themselves.’230Students and apprentices were also permitted into the reading of the 
weekly cases by the Clerk of the Infirmary on Saturday afternoons.231These student 
notes from the Saturday readings,232their letters home, and the contemporary 
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medical literature clearly define the eighteenth-century clinical perspective being 
taught in Edinburgh by mid-century.  Clinical education consisted of four main 
elements:  patient history and examination, diagnostic criteria, bedside and 
classroom clinical instruction, and pharmaceutical recipes. 
 
In the preface of the first volume of ME&O, the editors instructed contributing 
authors to ensure that their descriptions of patient histories were to be ‘succinct 
narratives of facts’ that included:  age, sex, constitution, former way of life, prior 
diseases, other pertinent circumstances, any manifest cause of disease, all symptoms 
with comments on the state of the pulse, appetite, thirst, sweat, urine, feces, 
medicines and their effects, and, if deceased, the autopsy results.233In his clinical 
lectures at the Royal Edinburgh Infirmary, Rutherford presented a methodology for 
patient examination to establish the ‘Cause & seat of the disease & [so] nothing is 
overlooked or neglected which may serve to Illustrate it’.234Three physical functions 
had to be assessed:  the 1) vital and 2) natural, which consisted of cardiovascular, 
gastrointestinal, and urinary tract status and 3) the animal, which joined body to soul 
and were divided into internal (imagination, reason, passions) and external (touch, 
taste, smell, sight, hearing).235Next, the cause of the disease was sought.  Causation 
could be external or internal.  Internal causation was more difficult to determine, 
requiring an accurate evaluation of the patient’s constitution, through a review of the 
six non-naturals:  food, drink, excretion, sleep and waking, and the 
passions.236Indeed, knowledge of the human constitution, and its variations, 
separated the reasoning physician from the empiric.237These were the patient history, 
examination, and diagnostic criteria used by eighteenth-century practitioners.   
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Rutherford had taught the theory-based Practice of Physic since the opening of 
the medical school.  Presented in Latin, these lectures were quite popular and often 
employed aphorisms for transmitting dependable, concise clinical 
principles.238Boerhaave’s Aphorisims, published in English in 1724, were sometimes 
copied by students as part of their homework, a pedagogical technique evident in 
student notes from Edinburgh and London.239Then in 1748, Rutherford convinced the 
infirmary managers that a series of lectures delivered on the ward would enhance 
clinical education by allowing him to integrate theory and practice more 
effectively.240His Clinical Lectures began with the January 1749 session.  In his 
introduction to this lecture series, Rutherford told his students that he intended to 
examine every patient in their presence and, so no information was missed, it would 
be done systematically: 
 
1st I’ll give you the History of the disease in general, 2ly Enquire into the 
Causes of it, 3ly give you my opinion how it will likely terminate 4ly lay 
down the Indications of Cure, and when any new Symptoms or 
contraindications appear, you shall have notice of them, that you may 
know my reasons for Altering the Prescriptions, & Lastly I shall point out 
the different methods of Cure.  As I shall give you my mind freely, if you 
find me mistaken I hope you’ll excuse me, for, Ars Medica is not 
infallible.241 
 
These lectures, preserved in student and apprentice notebooks from 1749-1753 
and 1777, consist of formal classroom lectures, real-time, patient-centred bedside 
instruction, and occasionally retrospective cases which demonstrate not only 
Rutherford’s concept of clinical education, but also that of the infirmary at 
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large.242The formal lectures, included the following titles:  On the Epilepsy, 
Headache, Scurvy, Fluor albus, Scrophula, Venereal Disease, and Of Wounds, Gunshot 
wounds, and Ague.  These presentations were in English, sometimes lengthy, 
represented the diseases and injuries that were pertinent to Edinburgh practice, and 
not necessarily directly connected to an individual patient.  They remained virtually 
unchanged for 29 years.243Their length and content suggest that they were not 
delivered at the bedside, but more likely in the amphitheater of the Infirmary or at 
the university.244On occasion, Rutherford would also present one of his more 
interesting out-patient cases or an historical case from years past if it was pertinent 
to a current ward case.245 
 
The bulk of this collection, however, consists of the bedside instruction 
delivered by Rutherford on the ward.  His description of the patient’s chief 
complaint, history, and physical examination are clear and succinct.  His 
pathophysiological explanations are based upon current theory, observations, and 
personal experience and never venture into a rationalistic unknown.  Notes taken 
during daily ward rounds allow the course of the disease, treatment and its rationale, 
and the patient’s response to be followed over time to recovery or the 
morgue.246These clinical lectures and other student notes indicate that by the late 
1740s bedside instruction at the infirmary, rooted in an older Edinburgh clinical 
tradition,247had grown more formal, robust, and systematic.  The clinical lecture 
proved to be not only a popular and effective educational innovation, but also a 
lucrative one for the infirmary.248Infirmary managers approved an additional 50 
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tickets for sale for the 1751 calendar year, giving a total of 150 students access to the 
wards and provided Rutherford additional ward space for his ‘clinical patients’ each 
year for the next three years.249 
 
From the administrative and faculty perspectives medical education in 
Edinburgh was a solid success.  However, David Skene painted a less than rosy picture 
of academics in correspondence with his father during the 1751-1752 academic year 
 
Dr Whyte is reckoned a very clever fellow, and the book he has just now 
published very well esteem’d:  But few people recommend his Lectures 
… I would be giving him 3 Guineas for reading over Haller; which may be 
cheaper done at home … I have already paid my money to the Infirmary 
… What principally determined me was that there is no access to Dr. 
R[utherford]’s Patients during the Clinicall Lectures without this.  But 
there is always such a crowd of students about the Physician and 
Surgeon, that there is nothing either to be seen or heard, nor even a 
great deal of benefit250 … We have had no great variety of Patients for 
our Clinicall Lectures.251 
 
 If Skene’s observations were correct, the Edinburgh medical curriculum, which 
included the university, infirmary, and extra-mural courses, had become in some 
measure a victim of its own success.  It had drawn large numbers of students and 
apprentices to Edinburgh.252By mid-century overcrowding had led to an overworked 
faculty.  In 1747, Whytt was made Professor of the Institutes of Medicine and of the 
Practice of Medicine, and, in 1756, Whytt, Alexander Monro, secundus, and William 
Cullen began assisting Rutherford with the Clinical Lecture series.253Moreover, the 
worthy poor of Edinburgh could not supply the volume and variety of cases required to 
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produce a well-rounded physician confident in his skills.254Through the 1750s 
Edinburgh students would go to London, as David Skene did, to the large voluntary 
hospitals that had a growing Scottish influence in London medical and surgical circles 
to supplement and broaden their clinical education. 
 
Maturing Clinical Focus – London 
 
Oxford and Cambridge, staunchly monolithic, hostile to Enlightenment thought, 
and impervious to clinical instruction, could not preclude these intellectual trends 
from penetrating their walls and the minds of their students.  It appears that the 
same freethinking, empirical, sceptical, and utilitarian impulse at work in North 
Briton was also found in the south.  Indeed, England has been described by Roy Porter 
as the originator of the free thinking, empiricism, and utilitarianism that came to 
characterize Enlightenment thought across Europe.255These conflicting philosophies 
made the development of fledgling clinical skills rather difficult not only for English 
non-conformists with Edinburgh or foreign educations, who desired to establish 
practices at home, but also students and young physicians from Oxbridge.  The sense 
of community between physicians, surgeon-apothecaries, infirmary, and university 
that had developed in Scotland over the first four decades of the century, did not 
exist in England and, therefore, clinical education evolved through a different path. 
 
The nature of this clinical path was part of what Porter described as an English 
medical Enlightenment, the nidus of which ‘lay with the private, the individual, the 
local, the personal, the voluntary’.256Surgical apprentices came to St. Thomas’s and 
St. Bartholomew’s hospitals beginning in the sixteenth and seventeenth centuries, 
respectively, and to St. George’s, Guy’s, Westminster, the London, and Middlesex 
hospitals as they were established.257London physicians and hospital governors 
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recognised the value of practical clinical education later than the surgeons, but how 
much later is a matter of conjecture.  It has been estimated from hospital registers 
that some medical students were on the wards at St. Bartholomew’s as early as the 
1660s, at St. Thomas’s by 1728, and St. George’s in the 1730s, but records for 
Westminster do not exist and those for Guy’s are uncertain.258Evidence suggests, 
however, that providing clinical instruction on the wards to students of physic had 
begun to gain credence early in the century.  Poynter noted that ‘many Cambridge 
students’ were drawn to St. Thomas’s to study with Richard Mead who was affiliated 
with that hospital from 1703 to 1715.259As Mead’s anatomical lectures were delivered 
in the Hall of the Barber-Surgeon Company,260it is likely they came to St. Thomas’s for 
instruction in clinical medicine. 
 
In 1731, Francis Clifton (MD, Leyden, 1724; Cambridge, 1728)261clarified what 
William Graeme may have meant when he wrote that there was ‘something very 
Essential wanting in England, to compleat the Education of Physicians’.262Clifton 
noted that after the post-Renaissance elucidation of ancient medical thought, the 
experiments of Sanctorius, improvement of anatomy, development of chemistry, and 
Harvey’s description of the circulation, the medical art stood on the verge of a very 
optimistic future 
 
without any pompous, idle Theories, to amuse and mislead the reader … 
Add to this that the philosophy then in fashion as of a different stamp 
from that of the Ancients, and much more to be depended on, as it was 
the result of plain and evident experiments, and not the chimaera’s of 
an inventive head.263 
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Regrettably, in the years since these grand discoveries, Clifton identified a fascination 
with mechanical diagrams and various theories among his colleagues with a 
concomitant neglect of the art.  He applauded Sydenham and Baglivi for their 
emphasis on routine observation and clinical narratives, and Boerhaave for 
synthesising all of the modern discoveries with the knowledge of the ancients into  
‘the concisest and best System that has every appeared’ and one that would ‘stand 
the test of all succeeding ages’.264Although Clifton was wrong about the longevity of 
Boerhaave’s system, he was completely correct in his belief that the improvement of 
physic depended ‘intirely upon Experiment and Observation’.265Thomas Apperley, MD, 
a former Fellow of St. John’s College, Cambridge, harmonised with Clifton in 
commenting that those physicians who gave ‘Way to their darling Hypotheses’ as a 
basis for medical practice are deceived ‘for Hypothesis must be founded upon 
Practice, not Practice upon Hypothesis’.266Their opinions that English medicine had 
taken wrong pedagogical, heuristic, and epistemic turns, and their faith in 
observation, experience, and experiment to correct these errors – essentially a focus 
on clinical medicine as the driver for knowledge gathering, interpretation, and 
validation – was the missing something noted by Graeme.   
 
This intellectual state-of-affairs gives us pause for reflection.  The ideas of 
Clifton and Apperley concerning theory and practice are identical to Monro primus’s 
in Medical Observations & Experiments but predate those of the Scot by two years.  
This may be a case of great minds thinking alike.  More likely it is the result of a 
subtle cross-fertilization of intellectual ideas between practitioners in Scotland and 
England.  In the early eighteenth century many Scots physicians, surgeon-
apothecaries, and midwives such as William Cockburn, Charles Oliphant, Charles 
Maitland, David Hamilton, and James Douglas,267migrated to the high-volume teaching 
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and practice opportunities of London.  There they joined Nathaniel St. Andre, William 
Cheselden,268James Fern, Samuel Sharp, and John Girle, Sr. teaching in private rooms 
and/or in the hospitals.  Alexander Monro, primus, took advantage of these academic 
opportunities, as did John Rutherford, who studied under Douglas and St. Andre 
before obtaining his MD degree on the Continent.269Undoubtedly many other medical 
students and surgical apprentices did likewise.  William Graeme became part of this 
tradition in 1729, and David Ross, George Douglas, and William Smellie joined in the 
following decade.270The dichotomy of being either a Scottish or English medical 
student or surgical apprentice was fading.  They were becoming British practitioners, 
indeed, the nascent general practitioner can be perceived.271 
 
In London, these practitioners formed what Ludwik Fleck defined as a ‘thought 
collective:  a community of persons mutually exchanging ideas or maintaining 
intellectual interaction’.272It is not difficult to imagine that this very broadly 
educated thought collective, exchanging ideas on clinical education and practice for 
the better part of two decades, would arrive at similar conclusions on these subjects.  
The pertinent point is that English and Scottish practitioners arrived at the same 
pedagogical and heuristic principle – the main maxim for the eighteenth-century 
epistemological change – nearly simultaneously.  As in Scotland, this shift in thinking 
sharpened the clinical focus in a very tangible way. 
 
William Heberden (MD, Cambridge, 1739) received some clinical instruction at 
‘a hospital in London’ which may have been St. Thomas’s and Edward (later Sir 
Edward) Wilmot may have been his teacher.273Heberden taught materia medica, 
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theory and practice at Cambridge during the 1740s.  He perceived, as his colleagues 
did in Edinburgh, that the practice of physic, and, therefore, instruction in the same 
required revision. 
 
In An Introduction in the Study of Physic (1741-1744) he provided students and 
young physicians with a road map of what and how to study most profitably.  
Concerning medical literature, Heberden told his readers that, although well written 
for the era, it had ‘become in a great measure obsolete’ due to the ‘improvements 
made by the diligence and success of modern physicians’.274Heberden encouraged his 
students not to waste time reading outdated literature, but appreciate the ‘necessity 
of new directions’, that is, new knowledge in medicine, that in time may also be 
‘eclipsed by the superior excellence of succeeding physicians’.275He advised reading 
medical history for the broad literary knowledge it offered.  Physicians had to know 
some botany, but it was rapidly becoming a discipline of its own.  The works of 
Boerhaave and Hoffmann provided ‘as much chemistry as a young physician needs’, 
but he also recommended a course in laboratory chemistry.276Anatomy, and the 
physiology that often accompanied it, could begin with books or the dissection room.  
What was important for student was the 
 
chief end of all his studies; for anatomy, tho’ of great importance is not 
the only thing necessary … This … useful … study may be pursued to the 
neglect of others without which a man will never be qualified for his 
profession.  But together with my cautions not to get too much I must 
desire him not to be too … to offend rather on the extreme of knowledge 
than of ignorance.277 
 
As to the Institutes of Medicine – physiology, preserving health, pathology, 
semiology, and therapeutics – Heberden recommended only two, Hoffmann’s Systema 
Medicinae Rationalis and Boerhaave’s Institutions.278However, he cautioned that this 
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heuristic style was fraught with pitfalls for young practitioners.  He noted anatomy, 
considered to be well advanced, but so incomplete that it would not support 
 
pathology, without consulting particular fact & experiment.  Hence it 
comes to pass that those who have deduced … general theories of health 
& sickness, have been constantly betrayed by the very form of their 
work to give us a medley of fact & fiction.279  
 
Heberden then addressed the history of diseases and their cure, that practical 
part of being a physician, the pursuit of which the novice must set ‘no bounds, but 
must be perpetually adding either to his own observations by those of others, or 
enlarging what others have done by what he himself observes, nor must his study in 
this part end except with life’.280Again, he admires Boerhaave’s work, especially the 
Aphorisms, and Peter Shaw’s English-oriented Practice of Physic.  Sydenham drew 
specific praise from Heberden for discussing only those diseases that were observed 
and treated in his own practice.  Heberden also recommended Ramazzini’s De Morbis 
Artificium, Johann Wepferus’ treatise on apoplexy, Floyer’s work on asthma, 
Musgrave on the arthritides, Manriceau for female maladies, and Harris on diseases of 
children.281As to Thomas Glisson’s complete treatise on rickets, he remarked that it 
was composed in the ‘tedious scholastic manner’ which had 
 
too much infected this class of writers, & kept us considerably back 
from that height of knowledge in diseases to which we may by this time 
have been more advanced, if men had been more solicitous to say what 
nature had furnished them with, than to fill up all the heads which the 
schools direct them to use.282 
 
In light of his later work, it is not surprising that Heberden also recommended highly 
the published Observationes Medicae of other practitioners, so long as they were 
original to the author.283Heberden advocated a strong knowledge of the materia 
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medica, pharmacy, and prescribing and a handful of the most commonly used 
pharmacopeias, but also recommended that ‘apothecary’s shops should be much 
frequented, as no contemptible schools of modern pharmacy’.284Finally, Heberden 
mentioned surgery, but only briefly as the ‘province of surgery is totally separated 
from the physician; some little acquaintance with the modern practice of it is all he 
needs desire’.285 
 
 Heberden’s advice in the Introduction illustrates the clinical education 
discontent experienced by Oxbridge physicians and reflects the same explanatory 
dissatisfaction encountered in Edinburgh.  It may be that he and his friend and 
colleague, John Rutherford, were corresponding at this time on these 
issues.286Heberden’s pedagogical and heuristic principles reflect those of Clifton, 
Apperley, Rutherford, Monro, primus, and many others we will encounter in following 
chapters.  Many older forms and precepts had become obsolete and now merely 
anchored practitioners to the past.  Students had to beware of this every time they 
opened a book.  Moreover, a dedication to life-long learning was critical to obtaining 
new and accurate knowledge.  Heberden advocated personal observations and the 
observations of other practitioners, which included apothecaries and to some small 
extent surgeons, in this search for knowledge. 
 
In 1748, Heberden moved to London.  His clinical skills, the lack of academic 
advancement at Cambridge, and a desire to marry were among his motivations for 
doing so.287It is likely, however, that an under appreciation of his pedagogical and 
heuristic talents also drove him to the developing clinical world found in London’s 
hospitals. He would discover that his perception of surgery as totally dissociated from 
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medicine, quite probably a product of the Cambridge environment he had been in for 
24 years, did not apply in London by mid-century.  Credence for this idea is found in 
Johannes Freer’s notebook, Observationes Chirurgicae, 1744, which contains lecture 
notes from classes with Dr Frank Nicholls, Dr Gideon Harvey, Jr., Mr. Samuel Sharp, 
Mr. John Girle, Jr., Mr. James Ferne, Mr. William Cheselden, Mr. John Douglas, Mr. 
Hasell Craddock, and Dr James Monro.288 
 
Observationes Chirurgicae, 1744, however, is a misleading title.  Since 
Craddock died in 1736 and Douglas in 1743, these notes cover a wider timeframe than 
suggested.  Freer attended Nicolls’ lectures in Surgeon’s Hall289and this may have 
been the venue for his other recorded lectures.  If not, then Freer likely followed the 
more traditional peripatetic method of gathering knowledge from these men by 
visiting their homes or walking the wards with them at St. Thomas’s, Guy’s, 
Westminster, Bethlem, and possibly St. George’s hospitals.  His notes open a small, 
but revealing, window through which we can appreciate the variety of thought 
provoking issues, observations, and speculations then occurring in medicine, surgery, 
and obstetrics. 
 
In his lectures ‘Concerning the Blood’, Dr. Nicholls noted that although some 
anatomists believed the blood to be composed of fibres, in general they 
 
have defin’d the Blood to be a globular uniform Mass.  The certainty of 
wch seems pretty apparent only from observing the Mesentery of a Frogg 
wch to the naked Eye seems quite transparent but [under] the Microscope 
small Globules of Blood are plainly discern’d to float abt in a thin 
Serum.290 
  
In late March, Freer recorded from Girle’s lecture on glandular secretion that the 
function of the 
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Glands was to separate certain Liquors from the Blood, The antients 
Opinion concerning Fermentations being produced in the Glands in order 
to throw off certain Liquors by the excretory Ducts … Girl observes to be 
erroneous and saith that there are not any Fermentations in any Part of 
the Body that we know of.291 
 
 Girle also lectured on amputation of the breast292and appears to have taught 
ophthalmological physiology, diagnosis, and treatment with Samuel Sharp.293Author of 
A Treatise on the Operations of Surgery (London, 1739), Sharp was not only a highly 
skilled surgeon who improved ophthalmological surgery,294but also a well-educated, 
gifted instructor.  Freer attended Sharp’s presentations on midwifery in which that 
surgeon commented on the ‘odd notions [that] the Antients entertain’d concerning 
their pernicious and Poisonous Quality’295 of the menstrual flow and a ‘kind of Forceps 
much in Use now at Paris but Mr. Sharp thinks it better to do wthout’.296 
 
Both Sharp and William Cheselden taught osteology, noted the deleterious 
impact of arterial ossification upon tissue nourishment, and the fact that the ‘Ossifick 
Matter we call the Callus of a Fracture becomes harder than any other part of the 
Bone and [that] it seems very happy’ was noted.297 
 
 James Monro, physician to Bridewell and Bethlem hospitals, brought medical 
and surgical erudition to the classroom, but little to nothing on mental illness found 
its way into Freer’s notes.  Monro, to a greater extent than his colleagues, 
encouraged thoughtful, reasoned criticism of modern and contemporary medical 
authority.  Concerning the muscular structure of the heart he told his students that 
the right ventricle had 
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292  Freer, Observationes, pp. 59-61. 
293  Freer, Observationes, pp. 31-43, 86-110. 
294  Hubble, A.A. (1904) ‘Samuel Sharp, the First Surgeon to Make the Corneal Incision in Cataract 
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no such longitudinal Fibres as Dr Lower asserted, both his & Winslows 
Discription of the Constitution of the Heart’s Fibres are deceitfull for my 
own Share I do not know its Constitution I can only observe yt ye Fibres of 
the Heart are mix’d & sunk so in among one another yt They seem well 
adapted to do their office.298 
 
In describing the spatial relationship of the lungs to the pleura during inspiration and 
expiration he commented that the lungs were  
 
close to ye Pleura both in Inspiration & Expiration … Morgagni’s notions 
abt the Distance of ye Lungs from the Pleura is certainly wrong[,] only lay 
bare the Pleura in a living or dead Animal and the Lungs will appear as I 
have represented them.299 
 
 These lectures remind us somewhat of George Young’s in that they describe 
reasoned anatomical and physiological observations which conflict with earlier 
medical and surgical wisdom.  Moreover, they demonstrate a more profound 
conception of structure and function and a growing appreciation of the complexity of 
the living body.  Although tissue pathology would not be described in Paris for another 
three generations, these lectures demonstrate thinking at the tissue level. 
 
Reasoned observational empiricism and more profound thinking were 
demonstrated in these classes also. In discussing disorders of the ear, Monro 
advocated injecting astringent solutions into the Eustachian tubes to wash out pus but 
commented that ‘Boerhaave erred in the Description of the Part of this Tube where it 
enter’d into the Mouth & I wonder at [that] as he quotes du Verney so right.’300Monro 
was adept at delivering aphorisms, clinical wisdom meant to remain indelibly printed 
upon the student’s mind, such as: 
 
I always know a suppurated Liver by the Leaden or bluish livid Looks of 
the Face.  This is one of the surest Signs of it.301 
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What appears & has been treated as a Schirrous Spleen I have seen cur’d 
by a Clyster or gentle Purge wch proved to be nothing but a constipated 
Belly.302 
 
He expounded on medical and surgical disorders, particularly treatment of fractures 
and dislocations and introduced the students to differential diagnosis: 
 
Wn a Part of ye Optic Nerve is obstructed we lose ye Impression of 
Objects; this may happen from Paralysis schirrous Tumour in ye Brain, 
Hydrocephalus or exostosis in Spenoid Bones wch by pressing on ye Nerves 
prevent their Sensations.303 
 
 During this same era, William Smellie, an experienced Lanarkshire surgeon-
apothecary with a passion for obstetrics, settled in London.  A student of Frank 
Nicholl’s and briefly of Grégoire in Paris, Smellie’s education, observations, and 
experience left him with a sceptical and critical opinion of obstetrical practice.  He 
feared, as Heberden did, that novice practitioners would be ‘misled by the useless 
theories and uncertain conjectures of both ancient and modern writers’, and the 
unreliable systems they advocated.304Smellie became convinced that obstetrics could 
be made more safe, efficient, and effective if the size relationship of the pelvis to 
fetal head could be determined before labour and proper forceps constructed to 
assist delivery when required.  He developed the steel-lock forceps in 1744 and the 
curved and double-curved forceps during 1751-1753, which were smaller, lighter and 
less clumsy than French forceps.305His treatise on Midwifery (1752), which gained him 
renown and censure,306was fresh off the presses when David Skene wrote to his 
physician father in December 1752, 
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I have deliver’d one Woman and begun my second course at Dr. 
Smellie[‘s].  His lectures are precisely the same with what he has 
published.  I cant be any judge of what may be wrong, but I should be 
glad to know your objections.  The principall Improvement he himself 
thinks he has made, is accurately comparing the Dimensions of the 
Child’s head wt those Pelvis from whence we may readily conceive how 
the Child is to be turned properly …307 
 
Smellie’s students soon learned that his critical, sceptical opinions extended 
into other aspects of surgical practice.  In the aftermath of the War of the Austrian 
Succession (1742-1748) the debate over immediate versus delayed amputation 
following gunshot wounds came to the fore.  French army surgeon, Johann Bilguer, 
and many of his colleagues, insisted upon delayed amputation of open and 
comminuted fractures.308One of Smellie’s students by the name of Hepburn, recorded 
that Smellie advised that ‘if Gun Shot Wounds Compound309 Fractures & all sudden 
Accidents in a healthful state require Amputation, it may be undertaken wth Success if 
perform’d immediately’.310In discussing thoracotomy to relieve empyema, Smellie 
commented that post-mortem examinations have proved that the 
 
Operation, might & ought sometimes to be performed, since Pus has 
sometimes been found Collected in the Cavity of the Thorax when at this 
same time the Surface of ye Lungs has not been in ye Least Consumed or 
Destroyed, but remained in its Natural State … Certainly a Great many 
who die in this Case might be saved by the Operation.311 
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Whether Freer and his contemporaries in London were impressed with the 
robust intellects and courageous inquisitiveness of their instructors we cannot be 
sure, but from a distance of 280 years, we certainly should be.  Nicoll’s remarks on 
the blood and Girle’s on the divisibility of human tissue not only address the infinitely 
small, but also assert, contrary to Locke and Sydenham, that such knowledge is 
achievable and potentially relevant to clinical practice.  Girle could not find evidence 
of bodily fermentations, and Sharp allowed no evil in the menstrual flow.  Smellie 
made childbearing safer, advocated immediate amputation in comminuted and open 
fractures, and thoracotomy in empyema as life-saving procedures. 
 
In London, as in Edinburgh, the established medical and surgical orders and 
what knowledge they considered to be unquestionably true was not only being 
challenged, but also discarded in a growing number of instances.  Educators in London 
comprehended the uncertainty of medical and surgical systems and theory.  They 
began to appreciate the explanatory primacy of reasoned clinical observations and 
experiment as the originators of new medical knowledge and foundational principles.  
Essentially, they experienced the same explanatory dissatisfaction, the same 
epistemological dilemma, and arrived at the same remedy as their colleagues north of 
the Tweed. 
 
Unlike their Scottish cousins, however, Oxbridge physicians were trained in an 
environment devoid of any sense of clinical community.  They were, essentially, 
clinical orphans who could either remain cloistered in university or seek clinical 
fulfillment elsewhere.  Here Porter’s words – ‘the private, the individual, the local, 
the personal, the voluntary’– achieve greater clarity and meaning.312Those trained at 
Oxbridge had to seek out their clinical education and build a clinical establishment of 
their own.  Earlier in the century, clinical education was often found in Edinburgh, 
Leiden, or Padua, but by the time Freer and Skene were students, London and her 
hospitals had become popular and valuable destinations for British students in search 
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of clinical education.  Indeed, by mid-century, separate Scottish and English student 
bodies being taught in Edinburgh and London, respectively, cannot be discerned.  
They had merged into one British medical/surgical student body.  Students comprising 
that body shifted between Edinburgh, London, Leiden, and Paris as they saw fit to 
take advantage of critical educational opportunities.  As Edinburgh and London 
became premier centres in medical education, students from the Continent and the 
North American Colonies also took advantage of these learning options. 
 
By mid-century, a large, and growing, number of British practitioners in 
Edinburgh and London and many provincial towns, had been exposed to Enlightenment 
thought in academic, religious, and social environments.  This intellectual freedom 
permitted them to confront the explanatory dissatisfaction they found in Pitcairn’s 
physiological principles and the comprehensive medical systems of Boerhaave and 
Baglivi.  In Edinburgh, physicians and surgeon-apothecaries had reversed the 
relationship of medical practice and theory, and revised clinical education.  In 
London, this relationship reversal was appreciated as well, and the clinical orphans of 
Oxbridge, foreign educated non-conformists, and surgeon-apothecaries were 
congregating in the endowed and voluntary hospitals to practice, consult, and teach 
side-by-side.  Over the next 35 years, the exchange and amalgamation of medico-
surgical thought along a primarily Edinburgh-London axis would alter the collection, 
organization, validation, and use of medical knowledge in Britain.  It would begin to 














Concepts for a Reasoned Empirical Clinical Approach 
 
By 1750, the explanatory dissatisfaction had passed a critical threshold among 
many British medical, surgical, and obstetrical practitioners.  Declaring that clinical 
observations would illuminate the path to valid medical knowledge and sound theory, 
that is, resolve the epistemic dilemma, altered the approach to and demanded a 
revision of foundational clinical practice concepts.  This endeavour presented 
significant social, professional, and intellectual challenges to practitioners of the era.  
In this chapter, we will examine those challenges, and how they were addressed 
through the Enlightenment influence on the dissemination of medical knowledge, the 
evaluation of disease in larger – army, navy, and hospital – patient populations, in the 
redefinition of professional medical philosophy, and the evolving nature of the doctor-
patient relationship. 
 
We will appreciate also how the limited knowledge philosophy of Locke and 
Sydenham, particularly what could be known about the nature and cause of diseases, 
was challenged and put on a path to obsolescence by a natural, powerful, and 
patient-centred inquisitiveness.  This inquisitiveness fostered the idea that knowledge 
was not limited, but worthy of thoughtful, reasoned, and limited hypothesizing.  This 
was evident in London’s medical and surgical classrooms visited in the last chapter.  
In this chapter, we will observe how that idea generated dissension among the men 
who embraced it, as they wrestled with acute and chronic disease causation and 
classification, post-mortem findings, voluntary and involuntary motion, and studies of 
the blood.  
 
Broadening Intellectual Exchange 
 
The eighteenth-century British enlightenments, noted in chapter one, 
represent a broad and deep epistemic change in society.  Attendant to these changes 
85 
 
were both a popularization of medicine and a broader medicalization of British 
society over the century.  Eighteenth-century medical practitioners, as much as the 
society in which they lived, bear a significant responsibility for these events.313 
Practitioners published a number of domestic health guides, such as William Buchan’s 
Domestic Medicine (1769), and fully stocked medicine chests became available for 
home use.314  This encouraged laity interest in, and responsibility for, personal health 
and provided the confidence that one could, with appropriate guidance and a 
reasonable stock of medicines, maintain health and overcome the routine ailments 
encountered through life.  This made some economic and practical sense, as a 
physician was expensive and not always near at hand.  More importantly, the literate, 
health-conscious individual became a decidedly more autonomous patient, whose 
trust and cooperation had to be courted through explanation and education rather 
than the mere dictates of the presiding practitioner.315 Eighteenth-century cynicism 
about medicine and its practitioners notwithstanding, patients had a need and desire 
to trust and respect their practitioner for ‘to have a good opinion of the Physitian 
[sic] doth contribute much to the cure’.316 Likewise practitioners had compassionate 
and public-spirited, as well as the self-interested, but decidedly practical, economic 
reasons for building and maintaining that trust. 
 
The ideas of Alexander Monro, primus, Francis Clifton, Thomas Apperley, and 
some of their colleagues in Scotland and England articulated a new epistemological 
paradigm in two parts:  1) theories can only follow from valid clinical observations, 
and 2) all medical literature to date should be read with a critical, sceptical eye to 
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find valid knowledge from the past.  I suggest that practitioners engaged in what has 
been called epistemological responsibility in determining the best diagnostic, 
treatment, and preventive methods using their patient population as the epistemic 
tool for gathering and comprehending data for medical decisions.317The diversity of 
the patient population required practitioners to employ active reasoning and 
assessment individually.  Passive acceptance of rigid diagnostic rules – such as those 
found in a priori theories and nosologies – became more difficult to apply.  Over time, 
cases of patients with similar illnesses coalesced into functional tacit knowledge that 
was invaluable to the individual practitioner and could be shared with colleagues.  
Furthermore, this process assisted in establishing an accepted expert knowledge base.  
The epistemologically responsible practitioner employed a special skill set to actively 
seek new practical knowledge that would lead to correct decision making and, 
hopefully, epistemic validity.318Those activities define evidence-based medicine at its 
most basic and are foundational to twenty-first century discussions of evidence-based 
medicine.  However, the sophistication and complexity of our contemporary evidence-
based medicine precludes more than this rudimentary comparison.319 
 
Observations and experiments, in turn, would reveal sound medical principles 
upon which theory could be built, assist in decreasing the uncertainty found in 
ancient texts, and in creating and establishing knowledge from new information.320 
These epistemic changes came largely from medical & surgical academia:  
universities, hospitals, and private lecture rooms.  Medical, surgical, and obstetrical 
educators, such as Rutherford, the Monros, Heberden, Nicolls, Smellie, Sharp, and 
Girle embraced this transition and shaped it for pedagogical and heuristic purposes.  
It appears too, that the threshold of acceptance for reasoning upon observed 
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phenomena to produce valid medical data, rather than reasoning upon phenomena to 
determine how they satisfied an a priori theory, was reached fairly rapidly by British 
practitioners outside the academic sphere.321 
 
This occurrence is likely due to what Steinke and Stuber have described as part 
of the Medical Republic of Letters:  the active exchange of epistolary and published 
works between practitioners.322Although Steinke and Stuber focused on Continental 
physicians, eighteenth-century British practitioners demonstrated an enthusiasm to 
not only correspond with domestic and foreign colleagues, but also publish their 
observations for an eager audience.323The Philosophical Transactions of the Royal 
Society provide a formal chronicle of this phenomenon.  Informally, Pringle’s Medical 
Annotations contain a lively domestic and foreign correspondence with Dr.s Thomas 
Simson of St. Andrews, John and, his son, David, Clerk, Robert Whytt, and John 
Stevenson of Edinburgh, Robert Gusthart of Bath, Monsey Messenger of Chelsea, 
Albrecht von Haller of Bern,324Giovanni Morgagni of Padua, and Gerhardt van Swieten 
of Vienna.325Domestic and foreign references commented upon in the published works 
of practitioners, such as Thomas Simson, Donald Monro, George Cleghorn, James 
Sims,326and others demonstrate a sound knowledge of the most currently published 
medical literature and an ability to integrate it into their work. 
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The British Medical Republic of Letters represents the exchange of ideas, 
experiences, and opinions similar to those observed in London’s medical and surgical 
community just years before.  However, this Republic of Letters is a much larger 
Fleckian thought collective incorporating practitioners and experimentalists in 
Europe, the North American Colonies, Caribbean Islands, and wherever the Union Jack 
was raised.  This exchange of ideas gave a result that was greater than the sum of all 
the individual input, because as the information was passed from one person to 
another, it became transformed by the ideas, experiences, and opinions of those 
passing it on.327Through this exchange a transformational force was exerted on 
accepted knowledge which created new knowledge.  Simultaneously, it also began to 
alter the cognitive foundation of ‘thought collective’ members, thereby creating a 
new environment for conceptual thought.  For the new knowledge to be accepted, for 
an epistemic change to occur, the cognitive foundation of the ‘thought collective’ 
must also change, that is, be receptive to the new knowledge.328The original ideas of 
the ‘thought collective’, however, were not always as transformed as Fleck 
believed.329The major concern of this British community was to understand the 
pathological and physiological processes as they were presented clinically and, 
thereby, improve diagnosis, therapy, and, hopefully, preventive modalities.  Their 
original concepts, that 1) theory follows clinical observation and experimentation and 
2) accepted medical authority should be reviewed critically, never wavered.  Indeed, 
it became the new epistemological model. 
 
The challenge, as Alexander Monro, primus, had recognized,330of collecting, 
analysing, synthesizing, and publishing personal experiences, experiments, and 
commentary so that they could be compared, questioned, and either validated or 
rejected would require the determined efforts of a significant number of 
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practitioners.  From the voluminous literature – both published and unpublished – 
available to us, it is obvious that British physicians, surgeons, male mid-wives, and 
apothecaries in the hospitals and consultation rooms in Edinburgh, London, and some 
provincial towns accepted that challenge.   
 
The robust influence of Scottish-trained practitioners on education in London 
classrooms and hospitals during the first three decades of the eighteenth century has 
been noted.  Although Porter called these Scots practitioners ‘marginal men’,331Anita 
Guerrini’s more recent account of the Scots influx into London establishes their 
academic and professional credibility.332There too students observed Oxbridge-trained 
physicians not only lecturing and consulting with those educated at Edinburgh and on 
the Continent, but also with surgeon-apothecaries and man-midwives.  The separation 
of physician, surgeon, and apothecary existed largely in the politico-social world of 
professional organizations and in the actions of some elite practitioners rather than as 
a neatly contrived tripartite hierarchy on the wards envisioned by some 
historians.333In the hospitals and consultation rooms, the venue where patients, 
practitioners, diseases, and injuries merged, the clinically savvy practitioners – elite 
or not – were the ones that mattered to patients, students, and, perhaps, hospital 
administrators.  It has been suggested that hospital governors were unimpressed with 
the Royal College’s ‘paper power over London practice’ and more concerned with 
delivering care in the hospital than whether their physicians and surgeons conformed 
to corporate or Collegiate requirements.334 Such a philosophy naturally opted for the 
inclusion of practitioners, rather than the opposite. 
 
While this dynamic intellectual exchange occurred routinely in hospitals and 
private practice, Tröhler has described the increasing value of military and naval 
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populations in the search for the best evidence in medical practice.335The population-
thinking and data collection methods required for this were developed by John Graunt 
and William Petty in Britain in the seventeenth century.336In the aftermath of the War 
of the Austrian Succession (1742-48) and Seven Years War (1756-63), a handful of 
physicians and surgeons published their wartime medical and surgical experiences 
with military and naval populations.337Furthermore, British mercantile companies 
were rapidly expanding Britain’s presence across the globe which allowed 
practitioners to report on a variety of diseases and conditions, wholly unknown in 
Europe, among native and exposed British populations.338 
 
A Foundational Philosophy 
 
The new epistemological model had professional and social implications.  
Establishing an authoritative, lucrative niche in the medical marketplace meant that 
the Reasoning Empiricist message had to resonate with potential patients, thereby 
forcing the primary competition, Empiric and traditional Dogmatic practitioners, to 
give way.  While maintaining adamantly that Empirics were devoid of any theoretical, 
that is intellectual, foundation in their practice, the new philosophy actively gathered 
and assessed empirical, that is experiential, evidence for potential clinical use.  A 
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gross hypocrisy to Empirics.  This new definition also led many of the inferentially and 
logically based abstractionist Dogmatics to put Reasoning Empiricists into the Empiric 
camp.  The difficulties of definition and orientation can be appreciated in Professor 
John Rutherford’s 1749 introductory Clinical Lecture in the Royal Edinburgh 
Infirmary.339Rutherford made no distinction between a quack and an Empiric.340To 
legitimize Empirical practice, he noted that Empirics 
 
bring in Sydenham … as tho’ he was an Enemy to Theory and practized [sic] 
by Rote; but here they are much mistaken; he was against all Theory not 
founded upon Observation … Him they set up against Boerh[aave]: a 
professed Enemy of Quacks he it is true lived when Anatomy was better 
understood than in Sydenham’s time … he picked out all the usefull [sic] 
Observations of Physitions [sic] and ranged them in proper order, and here 
he had the Benefit of Sydenham’s as Hypocrate’s [sic] Writings, by this 
Means he made the Practice of Physic easier, and a more Regular Science; 
But whoever will be at the Pains to compare the Writings of Hippocrates, 
Galen, Sydenham, and Boerhave [sic] will find there is no great Difference 
between them.341 
 
As for the Dogmatics, Rutherford commented that a physician proficient in 
differentiating individual physical constitutions and varying symptomatology among 
patients with the same disease, and establishing a tailored therapy from this data 
 
may properly be called a Dogmatical or Reasoning Physician … [However] it 
is unaccountable to see Men who pretend to be regular Physicians raise a 
Clamour [against] those who Reason on the Causes of diseases.  They 
represent Physic as an Occult science, all reasoning upon it Idle, and 
reasoners as men who build upon preconceiv’d Hypothesis, that have 
thrown experience aside, this is indeed an artfull [sic] way to cover their 
own Ignorance, but they should consider that regular Physicians, admit 
Experiences as the Chief Rule of Practice, and that all their reasoning is 
built upon it, and that they disapprove of all Hypotheses not founded upon 
facts, but as they as understand the Human Body better [than] they think 
                                                            
339  For a more complete discussion of Rutherford’s Clinical Lectures see Craig, S.C. (2017) ‘Enquire 
into all the circumstances of the Patient narrowly’:  John Rutherford’s Clinical Lectures in 
Edinburgh, 1749-53’, Journal of Medical History and Allied Sciences 72(3), pp. 302-327. 
340  Clinical Lectures, pp. 16-17, Adam Austin Collection, DEP/AUA/1, Sibbald Library Archives, Royal 
College of Physicians of Edinburgh. Hereafter cited as SLA, RCPE. 
341  Clinical Lectures, p. 17, Adam Austin Collection, DEP/AUA/1, SLA, RCPE. 
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may take the liberty of drawing Inferences from the Phaenomena they 
observe there as justly and on as good Grounds as any Mechanic Art.342 
  
Rutherford denied Sydenham was an Empiric and invested him in the pantheon 
of great Dogmatic physicians.  Simultaneously, he claimed that regular physicians, 
that is Dogmatists, were really Reasoning Empiricists.  Those who represented 
medicine as an occult science, considered reasoning upon medicine an idle past time, 
drew inferences and created abstractions, Rutherford labeled as pretenders to 
medical art.  By depriving Empiricists of their only reputable standard-bearer and 
traditional, Scholastically-oriented physicians of their professional identity, 
Rutherford isolated both groups from the regular Dogmatic profession which he 
claimed for observationally-oriented reasoning physicians. 
 
Direct and precise, Rutherford’s definition put a fine point on what a physician 
was and was not.  Together, the philosophy and methodology of Reasoned Empiricism 
allowed a more modern image of the practitioner to emerge as one who brought the 
chief complaint and history, clinical experience, and reasoning all together to arrive 
at a sound diagnosis, prognosis, and therapeutic plan.  Diagnosis and therapy could 
then be explained to the patient based upon observed clinical findings.  For both the 
literate, health-conscious patient and the practitioner this educational function of 
Reasoned Empiricism would prove to be an important part of the practitioner-patient 
relationship, even if the patient was not always cured.  Although Rutherford 
undoubtedly had political and economic objectives in mind, it appears that he also 
established his definition so his students could orient themselves within the 
profession, and in a diverse medical marketplace that included physicians, surgeon-
apothecaries, mid-wives, oculists, stone-cutters, venesectionists operating in the 
local bagnio, and a variety of quacks. The sharp distinction he made between 
Scholastic Dogmatic and Reasoning Empiricist was supported by his friend and 
colleague, William Heberden, who commented that for comprehensive, coherent 
systems to be accepted Scholastic-trained physicians 
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are forced to extenuate some facts, to magnify others, & so do violence 
to nature in most in order to adapt them to the places which they must 
fill:  to all those that these institutions of physic were so much infected 
with false learning of the ancient schools, when distinction & technical 
terms passed for reason & knowledge, that the latest authors have not 
been able to keep perfectly clear of it.343 
 
This distinction, however, had broader implications for the establishment of the 
new epistemological paradigm.  Accepted Dogmatic medical authority, both ancient 
and modern, was also fair game for scepticism and thoughtful criticism.  This was not 
because 18th century practitioners believed those of earlier eras failed to perceive the 
disparity and variability of clinical phenomena encountered in their practices or to 
reason upon those phenomena.  The difference lies in the fact that those trained in 
Scholastic methodology employed subjective inference and abstraction to arrive at 
complete conclusions, rather than let objective observationally-based reasoning guide 
them to an incomplete explanation, or partial theory, that required more information 
to become a fact (principle).  This change in thinking led many early 18th century 
practitioners to lose faith in much of Pitcairn’s physiological theory.  Therefore, 
accepted medical authority had to be carefully evaluated. 
 
In London, Heberden again echoed Rutherford’s epistemological and 
pedagogical thoughts, telling his students, such critical evaluation was not meant to 
dissuade them from reading the literature as it would provide current opinions and 
explanations.  However, they must be alert not to accept theories in toto as they may 
be ‘disappointed when [they attend] upon nature, & [find] things go on not altogether 
so smoothly as they did in the system’.344 
 
Karl M. Figlio has suggested that eighteenth-century ‘bio-medical science’ 
focused more on the ‘limits and methodology of knowledge, rather than upon the 
existence and essence of substances’, a ‘reorientation towards epistemology and 
                                                            
343  Heberden, W. An Introduction in the study of physic, ca. 1744-1755, MS343, Archives, Royal College 
of Physicians of London, pp. 28-29. 
344  Heberden, An Introduction, p. 29. 
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methodology in place of ontology’.345Observed anatomical and physiological 
phenomena could be studied, but as causes could not be determined, all knowledge 
so derived would remain superficial.346Although Figlio’s comments refer largely to 
Lamarck and French academicians, they are to a certain extent correct in the British 
context.  Moreover, they resound with the philosophy of Locke and Sydenham and 
remind us not only of their enduring influence, but also of the limitation of sensory 
observations.  However, Figlio’s opinion puts a retrospective straight jacket on the 
minds of eighteenth-century anatomists, physiologists, and medical practitioners that 
is contrary to existing evidence.  This evidence supports the idea that as observed 
clinical and experimental phenomena became unshackled from the traditionally rigid, 
a priori theoretical framework, practitioners began to question the known and 
contemplate the unknown.  It is also doubtful that mid eighteenth-century British 
practitioners considered their observations superficial.  They recognized however, 
that relying on any single observation for enlightenment was a rather inefficient 
methodology with a great potential for inaccuracy.  John Drummond, President of the 
Royal College of Physicians of Edinburgh (1722-1727), wrote in an ‘Essay on the 
Improvement of Medicine’ that 
 
It is by accurate Observations and just Reasoning upon them, that 
Physick can be brought to any Degree of Perfection; one of these 
[observations] is by no means sufficient for the Purpose: the greatest 
Masters of Reasoning have often proved the most unsuccessful 
Interpreters of Nature, by neglecting to consult Nature itself, and 
overlooking the most obvious Phaenomena.347 
 
James Lind, Physician to the Royal Navy Hospital at Haslar, echoed this same, 
very Sydenhamian sentiment, in his Essay on the Most Effectual Means of Preserving 
the Health of Seamen, 2nd edition (1762) when he stated that single observations may 
                                                            
345  Figlio, K.M. (1975) ‘Theories of Perception and the Physiology of Mind in the Late Eighteenth 
Century’, History of Science 12(3), pp. 177-212, quotes p. 183. 
346  Figlio, ‘Theories of Perception’, p. 184. 




do more harm than good.348The observation of a single phenomenon did not 
necessarily ensure its understanding, nor could it establish the generality of that 
phenomenon’s occurrence.  Therefore, they attempted to increase the accuracy of 
their methodology by collecting similar observations in large numbers for comparison 
and discussion.  Hopefully, these would lead to a more satisfactory explanation of the 
phenomena observed, and possibly the construction of a defining principle concerning 
the observation that could be applied generally, the limitations of inductive reasoning 
notwithstanding. 
 
Learning from the Patient 
 
The consultation between Robert Gusthart and John Pringle concerning David 
Hume’s hepatic tumour in 1776, which they did not palpate, but Surgeon John Hunter 
did a few days later, has been used to symbolize the physician’s reluctance to engage 
in the manual labour of patient examination.349However, Porter noted that ‘it was not 
believed that physical examination was a necessary part or a sufficient procedure for 
diagnosing internal conditions’.350As will become clear below, this is not a completely 
accurate assessment.  It may be more likely that Gusthart, Pringle, and Hunter 
recognized Hume’s condition as terminal.  No medicine would be more than palliative 
and no surgical intervention was possible. 
 
How cooperative a patient Hume was for his earlier physicians we do not know.  
Although cooperation with his physicians would not have made a difference in his 
long-term prognosis, the importance of a cooperative, communicative patient was 
critical for eighteenth-century practitioners.  William Buchan complained that some 
                                                            
348  Lind, J. (1762) An Essay on the Most Effectual Means of Preserving the Health of Seamen in the 
Royal Navy.2nd edn. London: D. Wilson, p. 71.  Hereafter cited as Lind, Essay.2nd edn. (1762). 
349  Porter, R. ‘The rise of physical exam’ in Bynum, W.F. and Porter, R. (eds) (1993) Medicine and the 
Five Senses. Cambridge: Cambridge University Press, pp. 180-181. See also Wild, W. (2006) 
Medicine-by-Post, The Changing Voice of Illness in Eighteenth Century British Consultation Letters 
and Literature. Amsterdam: Rodopi.  No evidence is given that the physicians did not palpate 
Hume’s abdomen. 
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patients thought it was the physician’s job to ‘find out their disorders without being 
told anything about them … They treat physicians as conjurors’.351For Reasoning 
Empiricists, all clinical knowledge resided in the patient.  It was their responsibility to 
gather the patient’s chief complaint and constitutional history, integrate these with 
the presenting signs and symptoms, provide a diagnosis and prognosis, and, most 
importantly, act with therapeutic decisiveness.  John Rutherford made one of the 
earliest attempts to establish a systematic patient examination for his students to 
ensure that no pertinent clinical information would be missed.  Contrary to some 
opinions, an accurate patient examination was crucial to proper diagnosis and 
treatment, the fact that much of that information could be obtained from the patient 
by mail notwithstanding.352Although the eighteenth-century patient examination was 
less intimate and more rudimentary compared to the modern-day physical 
examination, it contained information pertinent to the practitioner, some of which is 
still sought out in modern clinics.  Social custom has been held primarily responsible 
for the generally non-tactile, non-intimate nature of the exam,353as has an ingrained 
professional aloofness and abhorrence of manual labour on the physician’s 
part.354However, the importance of both factors has been overemphasized.     
 
In Edinburgh physician, John Clerk’s letter to his colleague, Robert Gusthart of 
Bath, concerning Mrs. Ross, who travelled to Bath for the waters in November 1756, 
Clerk noted that, for two years past, ‘she felt a little hard tumour in one side of the 
lower part of her belly, that it lay very deep, & was quite indolent when pressed.  
Tho’ I was not allowed to feel it, I made no doubt of a scirrhus uteri’.355Clerk also 
noted that 
 
Dr Gordon of Glasgow (who was the first man of skill who felt it) wrote 
me that he took it to be a tumour Ovary, of the hydropic kind; which is a 
common enough case tho’ never known till too late.  I thought his 
                                                            
351  Porter, ‘Rise of physical examination’, p. 182. 
352  Porter, ‘Rise of physical examination’, pp. 179-197, see p. 183. 
353  Porter, ‘Rise of physical examination’, p. 179. 
354  Porter, ‘Rise of physical examination’, p. 185. 
355  Pringle, MA, vol. 4, p. 14. 
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conjecture very probable …  It is about a year ago that I felt it, when I 
found the tumour very large, with a prominent point a little below the 
navel, not painful, & without any fluctuation.356 
 
The social interaction between patient and practitioner during this era in 
Britain consisted of patient granted intimacy and practitioner guaranteed 
confidentiality.  Proper professional conduct established the trust required for that 
interaction to be productive.  However, what proper professional conduct consisted of 
for physicians, surgeons, and apothecaries in private and hospital practice had yet to 
be defined.  Dr. John Gregory’s Lectures on the Duties and Qualifications of a Physician 
(1772) and Dr. Thomas Percival’s Medical Ethics (1803) are the formal beginning of this 
process.357   
 
Although Percival’s work puts us beyond 1785, his thoughts and those of 
Gregory concerning professional conduct likely originated during their medical student 
days in Edinburgh.  Gregory studied there in the early 1740s358and Percival from 1761-
1765.359As has been discussed above, these years were significant for the maturing of 
both the Scottish Enlightenment and clinical education in Edinburgh.360The impact of 
that social and medical milieu is reflected in the writings of both men. 
 
Gregory’s approach to medical ethics has been described as originating in the 
‘moral philosophy of the Scottish Enlightenment’ and having a particularly Humean 
flavour in his concept of physician humanity and sympathy.361For Gregory the primary 
moral quality of a physician is 
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humanity; that sensibility of heart which makes us feel for the distresses 
of our fellow-creatures, and … incites in us the most powerful manner to 
relieve them.  Sympathy produces an anxious attention to a thousand 
little circumstances that may tend to relieve a patient; an attention 
which money can never purchase:  hence the inexpressible comfort of 
having a friend for a physician.362 
 
Gregory understood sympathy, as David Hume did, as actually experiencing – not 
imagining – the same emotion as the patient.363According to Gregory, the ‘affection 
and confidence’ generated in the patient by physician sympathy in many instances 
was of the ‘utmost consequence [to] recovery’.364Moreover, Gregory advocated 
maintenance of confidentiality or secrecy, particularly with female patients, listening 
to the patient’s ideas on their own care, being honest with patients concerning their 
ailments no matter how doubtful the outcome, and physician etiquette.365 
 
Percival has also been described as an Enlightenment moral reformer whose 
foundational concepts are attributable to Gregory’s lectures and three other 
influential sources – the rules of conduct for hospitals and infirmaries in England and 
Scotland, Thomas Gisborne’s An Enquiry into the Duties of Men in the Higher and 
Middle Classes of Society in Great Britain Resulting from Their Respective Stations, 
Professions and Employment (1794), and comments from twenty-five individuals to 
whom he sent Medical Jurisprudence.366These sources not only provided the 
intellectual tools with which Percival reinforced his mentor’s moral and ethical 
maxims, but also allowed him to expand, define, and present medical ethics more 
precisely.367 Percival acknowledged an intellectual, but not a moral, difference in the 
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physician’s approach to private and hospital patients.368He described the intra-
practitioner and practitioner-trustee relationships inherent in hospital practice.369  
Clinical misadventures are forgivable if made ‘conscientiously subservient to future 
wisdom’.370Perhaps most importantly, Percival accepts Gisborne’s idea that by virtue 
of the physician’s position in society, his implied duty goes beyond the individual 
patient to society at large as a social contract.371 
 
Percival’s desire to have commentary from twenty-five individuals is reminiscent 
of the Fleckian thought collective approach discussed earlier.372Through this process 
Percival’s cognitive foundation was primed to receive and contemplate new ideas.  
Furthermore, his appreciation of experience and observation are illustrative of the 
epistemological shift that had occurred.373Like Alexander Gordon, Percival was a 
product of the eighteenth-century epistemological shift in medical thought. 
 
The moral and ethical concepts of Gregory and later Percival notwithstanding, 
practitioners could be overruled when a productive patient-practitioner interaction 
existed and sound advice for certain examinations and/or medications was 
forthcoming.  Patients then, as now, recognized their own autonomy and would, at 
times, refuse examination, proffered advice, and treatment, or even dismiss the 
practitioner altogether.  Mrs. Ross was not an outlier in this regard.  Pringle advised 
venesection in a case of sore throat with a scarlet eruption, but the patient’s mother 
disagreed with his diagnosis and forbade the treatment.374Captain W., a 70-year-old 
patient of Pringle’s, had ‘long been subject to a strangury and making blood water, 
but refused to be sounded for a bladder stone’.375Mr. John Girle, surgeon at St. 
Thomas’ Hospital, commented that although black basilicon was an excellent general 
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dressing, ‘it was disused at St. Thomas’s Hospital only because it grew too familiar to 
the Patients, who therefore despised it.’376And, after attending a young woman for 
three weeks in early 1758, Pringle entertained no ‘hopes of success’, and upon telling 
the family was dismissed in favour of another physician, presumably with a different 
opinion.377 
 
However, the Reasoning Empiricist’s approach to gathering and validating 
clinical knowledge began to transform the patient examination and establish the 
foundation for the social contract between patient and physician that we take for 
granted today.378Mrs. Ross is a case in point.  Pringle’s London practice, largely 
among society’s elite, offers many others and not restricted to male patients.  In April 
1754, a corpulent 54-year-old Duchess consulted him for an acute pain in her right 
flank and a developing dropsy (fluid accumulation in peritoneal cavity or 
peripherally), and shortness of breath.  Pringle’s examination included abdominal 
palpation, after which he recorded, ‘I could perceive no fluctuation in her belly,379but 
indeed the patient had so much fat that it was not easy to determine whether there 
was a fluctuation or not.’380Eighty-year-old Mrs. Soleson complained of ‘pain at her 
fundament’ and Pringle had been told that she had had 
 
no stool for a week, & that her gut was come down that they could not 
throw up a clyster, & that some purging physic had not operated.  Upon 
inspection I found no descent, but a large pile at the orifice, which was 
inflamed, & very tense.381 
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In March 1756, Pringle examined a child with a sore throat and noted ‘I felt a fullness 
of the glands under the fauces but was uncertain whether this proceeded from the 
tumour of the sublingual or of some of the lymphatics’.382He saw a Mrs. Hepburn, who 
complained of bilateral breast tumours, in 1763.  He noted that ‘In the first breast, 
the tumour was considerable for bulk & hardness when I first saw her, but she 
complained of very little pain.’383He continued to treat her successfully through 
March 1769 and recorded, ‘When I saw the patient’s breast … the sore was no broader 
than half a crown, & but little more than skin deep.’384 
 
The eighteenth-century patient examination in Britain was more intimate, 
tactile, and less aloof than is generally admitted.  It provided pertinent information 
to contemporary practitioners and closely resembles the ‘direct experience’ doctrine 
employed by Giovanni Morgagni and others in Bologna and Padua.385Yet, William 
Cullen and others conducted an apparently lucrative medical practice by mail.386The 
patient examination in Britain, although obviously important in some cases, does not 
appear to have achieved the, occasionally, mandatory status given to it by 
Morgagni.387It continued to evolve, however, slowly and in conjunction with the 
development, and acceptance, of systematic post-mortem examinations, into a more 
physically-oriented examination. 
 
The foregoing has shed light on the professional interactions of eighteenth-
century practitioners with their colleagues, some of the pedagogical, political, and 
social tensions encountered in medicine and surgery during that era and how they 
were addressed.  Importantly, too, the practitioner-patient relationship appears, by 
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and large, to have been of a very different nature than Rowlandson388 portrayed and 
Jewson has described.389Knowledgeable, competent, patient-focused practitioners 
were encountered as commonly as the elite practitioners on St. James Square and, 
sometimes, they were one and the same.  And, their patients, regardless of age or 
gender, had no hesitation in determining what would and would not be examined, 
expressing their scepticism and/or irritation with treatment, refusing treatment, and 
searching for a second opinion.  Indeed, they recognized their autonomy.  These 
aspects of eighteenth-century medicine make them more understandable to, and 
provide a more familiar frame of reference for, contemporary readers whether 
patients or practitioners.  This is not true for eighteenth-century pathological and 
physiological concepts. 
 
Comprehending the Pathological  
 
 To comprehend not only Enlightenment medicine and surgery, but also the 
concomitant epistemological changes of that era, one must appreciate the early 18th 
century understanding of pathological and physiological processes.  What was known 
to be true.  And, just as importantly, what could and could not be known about the 
human body.  Without an appreciation of these concepts, eighteenth-century 
therapeutic priorities, methods, and medications appear not only absurd, but often 
harsh and sometimes cruel.   
 
John Locke and Thomas Sydenham were instrumental in generating the basic 
cognitive approach to identifying, defining, and classifying diseases followed by mid 
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eighteenth-century British practitioners.  Sydenham’s position on what is knowable of 
disease causation is quite clear and echoes Lockean influence:  only what is available 
to the senses.390Extreme variations of the six non-naturals, the nature of a person’s 
constitution and/or exposure to exhalations and vapours given off by the sick, 
seasonal weather changes, and the constitution of the atmosphere from year to year 
were all observable and vital to disease production and diagnosis.  Worms – round or 
flat – were also recognized to cause disease.391Hypothesizing about anatomy, 
chemistry, the character of the humours, or anything else indiscernible to the senses 
was considered useless.  Therefore, the remote causes, whether internal or external, 
of disease could not be, nor need they be, known to diagnose and treat maladies.392 
 
Boerhaave incorporated Sydenham’s concepts with his own and presented a 
less ambiguous version of disease etiology in the early eighteenth century.  Remote 
causes were those that predisposed the body to receive the disease and required an 
accessory cause to stimulate production of disease effects, that is the signs and 
symptoms.  Neither cause alone was sufficient to generate disease.  Together, 
however, they formed the more potent proximate cause which produced disease.  To 
eradicate the disease, practitioners were obliged to remove both the remote and 
accessory causes simultaneously.393 
 
All of this strikes a very discordant note with twenty first-century practitioners 
and historians mainly because it relegates causation to a multi-factorial diagnostic 
entity without clear ontological characteristics.  The primary cause of a disease and 
its ontological characters are critical to contemporary diagnostics and therapeutics.  
                                                            
390  Fischer-Homberger, E. (1970) ‘Eighteenth-century Nosology and its Survivors’, Medical History 
14(4), pp 397-402. 
391  Tapeworms, ascarides, and other worms were recognized as common in Antiquity.  Nutton, V. 
(2004) Ancient Medicine. London: Routledge, p. 2.  Pringle mentions ‘Worms’ frequently in 
Medical Annotations beginning in vol. 1, pp. 240-242. 
392  Bates, D. G. (1975) Thomas Sydenham: The Development of his Thought, 1666-1676. PhD 
Dissertation, Johns Hopkins University, pp. 147, 202-203. 
393  Boerhaave, H. (1757) Academical Lectures on the Theory of Physic being a Genuine Translation of 
his Institutes, vol. 5. London: J Rivington, R. Baldwin, and W. Johnston, pp. 377, 379-381.  
Hereafter cited as Institutes.  See King, L.S. (1978) The Philosophy of Medicine, The Early 
Eighteenth Century. Cambridge, MA:  Harvard University Press, pp. 222-230. 
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For early eighteenth-century practitioners, however, the concept of a cause, or the 
cause, of a disease was the exception not the rule.  Plague, smallpox, kidney/bladder 
maladies produced by calculi, were considered to have a specific cause, that is a 
specific morbific matter, because they presented pathognomonic features in every 
patient.394But, in general, diseases had causes which, other than their identification 
for therapeutic purposes, were only of secondary importance.  In the preface to 
Medical Precepts and Cautions, Richard Mead explained that the purpose of the book 
was to ‘lay down precepts of the art, and methods of cure, rather than definitions 
and descriptions of diseases’.395In his discussion of asthma and diseases of the heart, 
Mead only noted that each were produced by ‘very different causes’, and he ventured 
no cause for dropsy at all. 396 
 
’Reason dictates,’ wrote Sydenham, ‘that a disease … is nothing else than the 
effort of nature attempting with all her might the extermination of the morbific 
matter for the preservation of the patient’.397In other words, the battle between 
Mother Nature and the proximate cause(s) produced collateral damage that was 
recognized sensibly in the signs and symptoms of a singular disease in an individual 
patient.  Essentially, the signs and symptoms were the disease itself.398Morbific 
matter, however, was mobile and morphable, that is, it could metastasize to other 
areas or organs of the body and change its form. Gout is a good example of a disease 
that could metastasize and morph, say from a joint to the stomach, where it could 
cause much greater harm and even death. 399This same concept is seen with fevers 
during this era.  As nature endeavoured to expel morbific matter the practitioner was 
to be a supporting handmaiden through efficient and effective therapeutic measures. 
 
                                                            
394  Inguinal and axillary buboes in plague, generalized pustules in smallpox, and calculi that could be 
sounded and surgically removed. 
395  Mead, Medical Works, p. cccli. 
396  Mead, Medical Works, pp. 497, 500, 508-522. 
397  Bates, Sydenham, pp. 208-209. 
398  Bates, Sydenham, pp. 256-257, 261. 
399  For a detailed discussion of metastasis see Nicolson, M. (1988) ‘The Metastatic Theory of 
Pathogenesis and the Professional Interests of the Eighteenth-Century Physician’, Medical History 
32(3), pp. 277-300, particularly p. 281 and n. 14, pp. 293-295. 
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As the deeper nature of diseases could not be discerned, Sydenham trusted in 
the effects of the proximate cause, that is, the signs and symptoms of a disease, as 
the only knowledge requisite to provide proper treatment.400He recommended a 
classificatory system for diseases which depended upon superficial characteristics and 
followed the class, family, genus, and species pattern of the botanists.  Although this 
classificatory scheme became steeped in ambiguity over time,401he believed it would 
allow physicians to identify diseases ‘with the same diligence and exactness’ as done 
with plants.’402These nosologies, as they were called, became quite popular.  
Eighteenth-century nosologists, such as François Boissier de Sauvages (ca. 1732, 
1768),403 Rudolph Augustin Vogel (1764), William Cullen (1769, 1771), David McBride 
(1772), Johann Sagar (1776), and Bonaventura Vitel (1778)404followed Linné’s plant 
classification system to group diseases and arrange the proper outward, observable 
characteristics of those maladies in their publications, noted parenthetically.  For 
medical school professors, as were Sauvages, Vogel, Cullen, and McBride, the 
nosology provided their students a structured curriculum and logical methodology for 
learning about diseases.  Indeed, Cullen considered it a duty to encourage his 
students to study nosology.  He maintained that diseases could be distinguished one 
from another by nosological classification and declared 
 
whoever denies this, may as well deny that there is such a thing as 
medical art.  If physicians … can discriminate one disease from another, 
                                                            
400  Boerhaave, Institutes, vol. 5, p. 379. 
401  Bates, Sydenham, pp. 164-178. 
402  Bates, Sydenham, p. 164, quote p. 179. 
403  De Sauvage published Nouvelles classes de maladies between 1731 and 1734, according to King.  
William Cullen stated it was in 1732.  King, L.S. (1966) ‘Boissier de Sauvages and 18th Century 
Nosology’, Bulletin of the History of Medicine 40(1), pp. 43-51; Cullen, W. (1800) Nosology, or a 
Systematic Arrangement of Diseases. Edinburgh: C. Stewart & Co., p. v. 
404  de Sauvages, F.B. (1768) Nosologia methodica sistens morborum classes juxta Sydenhami mentem & 
botanicorum ordinem. Amsterdam: no publisher; Vogel, R.A. (1764) Generum Morborum. 
Göttingen: no publisher; Cullen, W. (1769, 1771, 1780, 1785) Synopsis Nosologiae Methodicae. 
Edinburgh: no publisher; MacBride, D. (1772) A Methodical Introduction to the Theory and Practice 
of Physick. London: W. Strachan and T. Cadell; Sagar, J.B.M. (1776) Systema morborum 
symptomaticum secundum classes, ordines, genera, et species. Vienna: no publisher, and Vitel, B. 
(1778) in Lyons.  Only two references were found that mention Vitel and did not include his 
publication: Lesch, J.E. ‘Systematics and the Geometrical Spirit’ in Frängmyr, T., Heilbron, J.L. 
and Rider, R.E. (eds) (1990) The Quantifying Spirit in the 18th Century. Berkeley,CA: University of 
California Press, p. 98 and Flier, F.J. (1996) Nosologie, Noodzakelijkheid en de Natuurlijke Soort. 
Ph.D. dissertation, Catholic University at Nijmegen, Netherlands, p. 65.  
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they certainly can tell likewise by what marks they do so.  [T]hese marks 
can be nothing else than those which define a disease by genus and 
species, which … can only be explained by a rightly constructed 
Nosological method’.405 
 
In other words, the symptoms of a disease are what defines that disease and 
are the criteria which also define the genus and species of that same disease.  
However, Cullen found Sauvages’ system too complicated and error ridden.  
Therefore, he prepared a simpler nosology with fewer genera, and more 
comprehensive and precise distinctions among the species.406In that work he 
described four disease characters: 1) ‘external marks … easily observable by our 
senses … rejecting any conjectures about the internal state of the body’,4072) ‘those 
symptoms … which are never failing attendants of the disease’ and those which 
appear during the course of the disease,4083) ‘as almost every disease is known only 
by the concurrence of many symptoms, such as these as afford sufficient marks, and 
no more, are to be taken’,409and, contrary to Sauvages, 4) include any defects in 
organ function as part of the species definition.410He cautioned readers of his 
Nosology that it was quite difficult to discriminate a true species from a variety of the 
same species because the characteristics used to do so in zoology and botany did not 
exist in diseases.  Therefore, he believed many varieties should be identified and 
included.411 
 
Cullen’s argument that the disease symptoms observed by practitioners defined 
the disease and were undoubtedly the characteristics that defined the genus and 
species of that disease in his nosological system seems to support the concept in 
almost a circular fashion.  Furthermore, his second and third rules for classification 
and his thoughts concerning varieties advocate a never-ending symptom search that 
                                                            
405  Cullen, Nosology, p. ix. 
406  Cullen, Nosology, pp. vi-viii, xi-xii. 
407  Cullen, Nosology, p. xvii. 
408  Cullen, Nosology, p. xvii. 
409  Cullen, Nosology, p. xviii. 
410  Cullen, Nosology, p. xix. 
411  Cullen, Nosology, p. xiii. 
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would make the nosology obsolete by sheer weight and volume.  But at the time, 
Cullen’s clinical and academic authority were beyond reproach, and he made his 
opinion on the validity and usefulness of nosologies crystal clear.  ‘Those who 
maintain the impossibility of such a system’, he declared, ‘are undoubtedly 
mistaken’.412 
  
John Pringle, however, gave his colleague’s Nosology a cold reception.  Dr. 
Monro Drummond, a former student of Cullen’s, wrote to his mentor in December 
1771, 
 
Dr. John Pringle thinks the properties of diseases to be such as to render 
them incapable of those methodical and strict arrangements which are 
applicable to plants; and the modern Nosology … fanciful and useless; 
and … hurtful … by fixing the mind on the circumstance of collocation 
merely, and detaching it from more accurate investigations into what is 
… so little known … This I never heard him express myself in so many 
words, but … such … is the opinion he entertains … [H]e has neither 
considered Sauvage’s work or yours with much care.413   
 
Pringle had considered his colleagues’ publications with enough care to propose 
that their classification systems had not advanced medical knowledge.  According to 
him, their efforts essentially muddied the mind, and, thereby, deterred appropriate 
diagnostic and therapeutic reasoning.  A little over five years later, April 1777, Pringle 
commented to Albrecht von Haller 
 
I was glad to find you … condemn the modern arrangement of diseases 
after the manner of the Botanists:  it can never take; at least it ought 
never to do it.  What infatuation to be running after such puerilities in 
medicine, & neglecting the solid reasoning that results chiefly from 
observation, & from such a knowledge of the animal oeconomy, which 
may be drawn from your excellent physiology.414 
 
                                                            
412  Cullen, Nosology, p. ix. 
413  Thomson, J., Thomson, W., and Craigie, D. (1859) An Account of the Life, Lectures, and Writings of 
William Cullen. vol. 2. Edinburgh: William Black and Sons, pp. 6-7. 




However, in the 1775 edition of Observations on the Diseases of the Army, 
Pringle wrote that ‘though the jail- and hospital-fever may differ in specie from the 
plague, yet it must at least be accounted of the same genus, as it proceeds from a 
similar cause, and is attended with the like symptoms’.415His contempt for the 
botanical ordering of diseases is clearly genuine, yet his language in 1775 appears 
wantonly hypocritical.  As discussed in the first chapter, terminology, and the 
definitions created from it, were important to epistemic change, but new knowledge 
evolved more rapidly than new terms and definitions.416In the late eighteenth 
century, he and his colleagues often struggled to describe what they observed with 
terms that could be interpreted as ambiguous. 
 
Language, terminology, and meaning are also germane to Knud Faber’s 
criticism of nosologists for merely cataloguing well-known disease groups without 
creating ‘new clinical pictures of diseases’.417In other words, nosologies changed in 
form, but not in substance.  This is an astute and important observation as 
epistemological change is assessed.  Strict arrangements of diseases attempted to 
create a monolithic, infallible, symptom-based guide to diagnosis which tended to 
restrict intellectual discourse on diseases.  However, daily practice demonstrated to 
18th century practitioners the variability of signs and symptoms that precluded such 
stringent organization.  This, perhaps, accounts for Pringle’s rather radical regard for 
nosologies as deleterious to proper medical thinking and essentially juvenile in their 






                                                            
415  Pringle, J. (1775) Observations on the Diseases of the Army.7th edn. London:  W. Strahan, J. and F. 
Rivington, p. 319. 
416  In a more modern era, Pringle could have written that the two diseases differ in etiological agent, 
but both are arthropod-borne infectious diseases. 





The acute endemic and epidemic maladies were immediately foreboding to the 
18th century practitioner.  Their transmission could be unpredictable, they frequently 
presented with dramatic, observable, and at times tangible, signs and symptoms, may 
or may not respond to therapy, and could disappear as quickly as they came.  More 
critically, acute disease often threatened and frequently brought about premature 
death leaving families and/or communities devastated.  Acute diseases spoke with 
more urgency, with a louder voice, if you will, to both physician and patient than the 
chronic illnesses. 
 
Sydenham maintained that many of the epidemic distempers were brought to 
communities by disease-laden atmospheric constitutions which changed seasonally.  
Likewise, acute endemic illnesses could be propagated via local environmental 
conditions throughout the year.  The common denominator here was the ambient air.  
Through the ambient air broader atmospheric changes were received as local weather 
phenomena; ambient air distributed miasmas generated from the earth and vapours 
given off by the sick to healthy individuals.418This airborne connection was recognized 
and discussed by Clifton Wintringham (1718), John Arbuthnot (1733), John Huxham 
(1739), and George Cleghorn (1751).419It supported the idea that atmospheric and 
local weather conditions were critical in disease production and transmission and that 
excess cold or heat in conjunction with marsh or human miasmas generated acute 
pleurisies, peripneumonies, rheumatic complaints, and fevers.  These miasmas and 
specific contagion (smallpox, whooping cough, measles, plague) were all composed of 
morbific matter which, wherever it seated itself in the body, initiated an obstruction 
                                                            
418  Mead commented that ‘Epidemick Fevers are caused by some fault in our ambient air; and that is 
chiefly owing to the excess of heat, cold, drought, or moisture, or to the unreasonable vicissitudes 
of these qualities’.  Mead, Medical Works, p. 473. 
419  Wintringham, C. (1718) A Treatise of Endemic Diseases. York: Grace White; Arbuthnot, J. (1733) An 
Essay Concerning the Effects of Air on Human Bodies. London:  J. and R. Tonson and S. Draper; 
Huxham, J. (1739) Observations on the air and epidemic diseases. London: Apud S. Austen; 
Cleghorn, G. (1751) Observations on the epidemical diseases of Minorca.  From the year 1744 to 
1749. London: D. Wilson. 
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to blood circulation followed by a fermentative process that caused the fluids to 
putrefy, this in turn, produced disease.  Morbific matter was neither an intangible 
abstraction nor living matter, but a substantive physical entity too small to be seen 
with the human eye.420During the eighteenth century, morbid matter remained, for 
practitioners, an unknown entity, the unsolved x of infectious disease. Moreover, 
what fell into the category of infectious disease varied throughout the century.  The 
transmission of morbid matter, however, was being seriously contemplated and the 
epistemic change in understanding transmission would assist in re-conceptualising 
that unknown x over time.  Although the interpretation of acute endemic and 
epidemic disease transmission had a solidly environmental foundation, which has been 
discussed elsewhere,421other considerations entered the conversation during the 
century. 
 
Richard Mead wrote that disease transmission occurred through human contact 
with the air, sick persons, and materials (fomites) coming from infected 
locales.422Morbific matter floated in the air, emanated from the sick, and laid in wait 
among clothes, etc., and gained access to the general circulation through skin pores, 
by respiration,423inoculation, or into the stomach via swallowed saliva. 
 
During the War of the Austrian Succession (1742-1748), military and naval 
physicians and surgeons recognized the significance of airborne, fomite, food, water, 
and fecal transmission among men living in close quarters in the field, aboard ship, or 
in hospital.424 
                                                            
420  Boerhaave, Institutes, vol. 5, p. 371. 
421  Riley, J.C. (1987) The Eighteenth-Century Campaign to Avoid Disease. London: Macmillan. 
422  Mead, R. (1720) A Short Discourse concerning Pestilential Contagion, and the Methods Used to 
Prevent it. London: S. Buckley and R. Smith, p. 2. 
423  By 1784 there was doubt that morbific matter could pass through the skin except by inoculation or 
be inhaled through the upper respiratory passages and remain in the lungs long enough to produce 
symptoms due to the force of exhalation.  Gardiner, J. (1784) Observations on the Animal 
Oeconomy and on the Causes and Cure of Diseases. Edinburgh: no publisher, pp. 191-192. 
424  John Pringle noted during the campaign in Germany in 1743 that some tents which needed repair 
were sent along with the sick to the hospital at Ghent.  The tents were given to a tentmaker ‘who 
employed twenty-three journeymen about the work; but those unhappy men were quickly seized 
with a malignant fever, and seventeen … died’.  Pringle, Observations on the Diseases of the 
Army.2nd edn., p. 27. As to the dysentery, he noted that ‘infection is evidently communicated by 
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Dr. James Lind, a Royal Navy surgeon during that same war and chief physician 
to the Royal Naval Hospital Haslar at Gosport during the Seven Years War (1756-1763), 
published ideas on contagious/infectious diseases from his experiences.425Clean linens 
for patients and beds were a must because in ‘wool, cotton, linen, and apparel of 
almost every sort, the seeds of infection are strongly adhesive to many other 
substances in infected chambers and other places’.426These seeds, the morbid matter, 
were the source, the fomes, of an infection.  Various substances could hold onto this 
poisonous source, in higher or lesser concentrations, for some time, and, according to 
Lind, the ‘danger of mortality will always be proportional to the strength of the 
poison’.427Lind noted that sometimes where these fomes exist, not even the purest air 
and most perfect ventilation, or the severest frost could remove them.  Therefore, he 
recommended heat and smoke as the surest method of disinfection.  Lind found the 
terms infection or contagion too limiting in that they were commonly understood to 
mean only plague, a pestilential, or malignant fever.  In discussing transmission he 
noted he was using those terms in a broader sense which applied to all fevers as are 
‘imparted from one person to another, either by a near approach to each other, or by 
means of such substances, as have imbibed particles by which a fever may be 
communicated and spread’.428 
 
Like crowded ships, hospitals, prisons, and barracks, nurseries were also 
recognized as potent sources of disease transmission.  Dr. Thomas Simson of St. 
Andrews wrote to Pringle in January 1758 that 
                                                            
the faeces of those who are ill of the distemper’, however, it appears that Pringle’s concern was 
with the effluvia generated by fecal matter rather than fecal-oral transmission.  Pringle, 
Observations on the Diseases of the Army.2nd edn., pp. 83-84, quote p. 227. Francis Home, who 
served as surgeon with the 7th Regiment of Dragoons, also suspected that morbific matter could be 
transmitted by food and water. Home, F. (1759) Medical Facts and Experiments. London:  A. 
Millar, A. Kincaid, and J. Bell, p. 58; Editorial, (1969) ‘Francis Home (1719-1813) Practitioner of 
Experimental Medicine’, Journal of the American Medical Association 209(3), pp. 412-413; Enders, 
J.F. (1964) ‘Francis Home and his Experimental approach to Medicine’, Bulletin of the History of 
Medicine 38(2), pp. 101-112, see p. 103. 
425  Bartholomew, M. (2014) ‘James Lind (1716-1794), naval surgeon and physician’, Oxford Dictionary 
of National Biography, www.oxforddnb.com/view/printable/16669; accessed 17/07/2014. 
426  Lind, Essay.2nd edn. (1762), p. 39. 
427  Lind, Essay.2nd edn. (1762), p. 40, quote p. 41. 
428  Lind, Essay.2nd edn. (1762), pp. 55-56. 
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crowded nurseries were like daily ingraftments [sic] of the infectious 
matter of the cough, as in most epidemic diseases.  This misfortune was 
inevitable in poor families; but well it was for the rich that they were 
prepossessed with the notion, that a change of air was necessary.  Many 
divided their children among their neighbors, & several by my advice had 
their nursery divided in different parts of the house.429 
 
Thomas Apperley told his readers in 1731 that, since the microscopic work of 
Anthony Leuwenhoek, Robert Hook, and numerous others, practitioners have become 
aware of a ‘World of little Animals before undiscoverable to our Senses.’430The 
‘Atmosphere is full of Animalcules and their Seed … is infinitely small.’431Apperley 
went on to expound on the ubiquity of these small creatures, which he described as 
worms, in nearly any and everything man breathed, touched or consumed.432Leprosy, 
the plague, and gangrene were all generated by ‘means of certain small Insects … in 
the Air and which we receive into our Breasts by Respiration.  This is the Method our 
modern Physicians take to explain the Communication of the Epidemical 
Distempers.’433 
 
Pringle gathered the various opinions on contagious disease causation and their 
supporters in Medical Annotations.434Of these ideas, only those of Jesuit Father 
Athanasius Kircher, who was convinced that ‘invisible animals’ could be found in 
putrefied tissue, such as in the plague,435and Augustus Quirinus Rivinus, who proposed 
a pathologica animata which described mites and tiny worms as the cause of most 
                                                            
429  Simson to Pringle, 28 January 1758, Pringle, MA, vol. 4, p. 241. 
430  Apperley, T. (1731) Observations in Physick both Rational and Practical. London:  W. Innys, p. 86. 
431  Apperley, Observations in Physick, p. 84. 
432  Apperley, Observations in Physick, p. 86. 
433  Apperley, Observations in Physick, pp. 86-87. 
434  Pringle, MA, vol. 6, p. 259.  I am indebted to Professor Iain Donaldson, Honorary Historian, Royal 
College of Physicians of Edinburgh and Professor A. J. Cain for their assistance with Latin.  For an 
English translation of Linné’s ‘Exanthemata Viva’ theory see DeLacy, M.E. and Cain, A.J. (1995) ‘A 
Linnaean Thesis concerning Contagium Vivum:  The ‘Exanthemata Viva’ of John Nyander and its 
Place in Contemporary Thought’, Medical History 39, pp. 159-185.  Girolamo Fracastoro (1484-
1553), Johann Rhodius (1587-1659), Raimund Minderer (1570-16--), Friedrich Hoffmann (1660-
1742), Prospero Alpino (1553-1617), François de la Böe (Sylvius) (1614-1672), Paul de Sorbait 
(1624-1691), Augustus Quirinus Rivinus (1652-1723), Athanasius Kircher (1602-1680). 
435  Jesuit Father Athanasius Kircher (1602-1680). Castiglioni, A. (1941) History of Medicine. New York, 
NY: Alfred Knopf, p. 530. 
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diseases,436generated much interest.  In the following passage, which deserves to be 
quoted at length, Pringle paraphrased from Karl Linné that it was probable that the 
idea of Rivinus and his followers 
 
which assigns as the cause of infection, live Animalcules … to be the 
case in the pustules which itch & what are occupied by mites … All 
contagious distempers agree 1.  In having pustules (exanthemata) either 
outwardly or inwardly. … 2.  In exciting an inquietude & some degree of 
fever with exacerbations at some stated hour of the day or night.  3.  In 
being increased by sweet things, driven off by Bitter, irritated by fat 
things.  4.  In being somewhat kept … under by cold, & fostered by mild 
heat, driven off by excess of heat. … 5.  In being all cureable by the 
Anthelmintiea:  hence the sulphurs cure the Itch; the Mercurialis kill all 
insects, cure the Itch & the [Lues Venerea], preserve from the plague & 
smallpox. … 6.  The analogy between the itch & other pustules of 
contagious diseases attended with an itching.  7.  On discovering the 
Insects by the eye in the Dysentery & Itch; & Langius saw them in the 
measles; Kircher in the plague; Hauptmannus in the [Lues Venerea]; 
Sieglerus in the Petechiae; Lasitanus & Porcellus in the Smallpox: & the 
latter in the Serpigo & other cutaneous diseases.  It is probable 
therefore that all these distempers proved from different sorts of 
Mites.437 
 
Linné believed from autopsy results that the epidemic dysentery found in 
military and harvest-worker camps was due to the Scabies Intestinorans.  Danish 
physician Thomas Bartholinus, who often suffered with dysentery, examined his stools 
and found them inundated with living animalcules.438Pringle went on to note that 
Linné attributed smallpox, measles, and whooping cough (Tussis convulsive) to 
‘animalcules & accordingly we find [hooping cough] certainly catching, nay that sound 
people will carry the infection about with them in their cloaths [sic].’439Plague had its 
origin in animalcules as it was more frequent in the spring and summer ‘ushered in by 
other contagious distempers, which shews [sic] the air dispersed to favor the breeding 
of the pestiferous insects.  The infection may be taken in by the mouth in the saliva 
                                                            
436  Augustus Quirinus Rivinus (1653-1723) of Leipzig.  Garrison, F.H. (1929) An Introduction to the 
History of Medicine.4th edn. Philadelphia, PA: W. B. Saunders Co. p. 257. 
437  Pringle, MA, vol. 6, p. 259. 
438  Pringle, MA, vol. 6, pp. 261-263. 
439  Pringle, MA, vol. 6, p. 263. 
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or the pores of the skin.’440Even venereal disease was considered a product of 
‘animalcules, but of an aquatic kind.’441 
 
Linné and Bartholinus provided more detail to Apperley’s thoughts above but 
seem not to have been aware of his commentary.  It is not immediately apparent how 
much support these ideas had in Britain generally, but they certainly existed.  Lind 
commented in 1762 that heat and smoke disinfection did not remove some ‘species of 
vermin, particularly lice.  From which we might be led to imagine, that contagion is 
not propagated from animalcules’.442But, two years later, Pringle commented that 
after ‘perusing the curious dissertation, published by Linnaeus, in favour of Kircher’s 
system of contagion by animalcula, it seems reasonable to suspend all hypotheses, till 
that matter is further inquired into.’443 
 
An epistemological shift had begun in how the transmission and cause of 
contagious diseases would be perceived and contemplated.  Airborne, waterborne, 
foodborne, and contact transmission of disease were part of the medical and surgical 
discourse.  Parasites – worms, lice, mites, and other small insects only seen by the 
microscope – were also indicted as transmitters of specific morbid matter that caused 
specific contagious diseases.  The idea of arthropod-borne transmission had been 
conceived444and another cognitive step made toward the conception of specific 
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Problem and its Solution. London: John Murray; Smith, T. and Kilbourne, F.L. (1893) ‘Investigation 
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causes for individual diseases.  At mid-century practitioners had a grasp of general 
disease transmission, and, indeed, were more concerned with the modes of disease 
transmission, than with the ontology of morbific matter or the various animalcules 
that carried it.  However, as will be seen in the next chapter, their faith in the 
accepted conception of disease action would be questioned from collected and 
collective clinical observations.   
 
     Chronic Disease and Post-Mortem Examination 
 
Thomas Apperley wrote in 1731 that ‘most, if not all Chronical Distempers 
proceed from Obstructions in some Part of the Body’ which interrupted proper 
circulation of the blood and, consequently glandular secretions.445He does not appear 
to have been satisfied with George Cheyne’s hydromechanical etiology of chronic 
maladies as highly viscid juices containing large particles not ‘sufficiently broken 
down by the concoctive powers’, which obstruct circulation, or the corrosive nature 
of abundant, sharp, acrimonious salts that erode the solids.446Apperley believed that 
the human body was proportionally more solid tissue than fluid and, hence, could not 
convince himself that the solid portions of the body remained pathologically passive.  
He was ‘forc’d to at least suspect, that the Disorders of the Solids, are the main and 
sometimes the sole Causes’ of many maladies.447 
 
Diseases were produced by obstructions that interfered with the body’s natural 
fluid flow, but the human body was, according to Apperley, more solid than fluid.  
Therefore, it was intuitive that solid structures would be involved with, if not the 
primary concern, in pathological processes.  Whether they occurred in the intestines, 
liver, kidneys, bladder, lungs, gallbladder, uterus, etc., obstructions produced many 
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internal diseases which were insidious in onset with initially subtle symptoms that 
became more serious and, as more organs became involved, more generalized over 
time.  These obstructions were more frequently considered as directly related to 
individual patient constitutions and excesses or deficiencies of the six non-naturals, 
factors that practitioners had no ability to control, than to morbific 
matter.448Pathognomonic characters were sought, but chronic illnesses spoke lowly 
and slowly to practitioners compared to acute distempers.  Discussion of chronic 
maladies was less prominent in clinical publications, as well.449In Medical Precepts 
and Cautions, Richard Mead’s major focus is to identify the obstructed organ(s) and 
initiate therapy, not to contemplate and expound on the most likely causes of the 
obstruction without corroborating clinical observations.450 
 
Throughout the eighteenth century the human torso and cranium were 
essentially black boxes containing many unsolved mysteries.  Military and naval 
surgeons had rare and fleeting glimpses of living internal structures treating wartime 
casualties, but diseased solids, that is, organs, of the body could only be assessed 
beyond superficial palpation at post-mortem examinations.  Such examinations were 
not always easily obtained,451but were becoming more common across Europe.  
Giovanni Morgagni is remembered for breaking free of a rationalistic approach, which 
could explain all phenomena and neatly categorize each disease as Boerhaave had 
done, to embrace necropsy which joined synthetically clinical data and anatomical 
observations to provide explanations.452This, as will be seen in the next chapter, led 
to the creation of new clinical pictures.453 
 
                                                            
448  Chronic disease due to morbific matter has been found very infrequently, gout is a notable 
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449  There are numerous works on fevers, epidemic diseases, sore throat, etc., but discussion of chronic 
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At the turn of the nineteenth century, Charles Luis Dumas, described a 
European revolution in physiological thinking and experimentation that had begun 
about 1750.  Although initiated in France, he described a broader movement that 
included Germany, Italy, England, and Scotland.  Dumas described this revolution as a 
rejection of mechanism accompanied by a serious questioning of animism, which 
produced a third category of physiologist, the vitalist, who sought a middle path 
between the two.454Physiological theory, such as circulation of blood, respiration of 
air, and individual constitutional makeup remained foundational to medical practice, 
as did patho-physiological principles, such as disease causation based on the impact of 
the six non-naturals on the state of the individual constitution and the epidemic 
constitutions of the atmosphere.  These principles, and others, remained viable 
because they were considered general truths grounded in clinical or experimental 
observation and reasoning.  However, as was seen in George Young’s classroom and 
the foregoing discussion of acute disease, these principles remained incompletely 
understood and open to critical discussion.  New observations sometimes revealed 
inconsistencies derived from accepted wisdom and/or conflicting explanations of 
similar observations based on philosophical and reasoning differences of various 
observers in Britain and on the Continent as they moved closer to vitalism.  These 
differences are unmistakable in the Haller-Whytt debate over voluntary and 
involuntary motion. 
 
Voluntary and Involuntary Motion 
 
Albrecht von Haller, a Swiss physiologist and student of Boerhaave, took up 
Francis Glisson’s idea of irritability in the 1730s to explore this phenomenon more 
                                                            
454  Reill, P.H. (2005) Vitalizing Nature in the Enlightenment. Berkeley, CA:  University of California 
Press, pp. 120-121.  For the original see Dumas, C.L. (1800-1803) Principes de physiologie, ou 
introduction à la science expériméntal, philosophique et médicale de l’homme vivant. 3 vols. 
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satisfactorily.455His work over the next 15 years led him to believe that irritability was 
an inherent property and initiator of muscle motion.  In An Essay on the Vital and 
other Involuntary Motions of Animals (1751) Robert Whytt concluded from his 
experiments that, as muscle was a form of matter and therefore incapable of inherent 
motion, involuntary movement was due to a stimulus from an active sentient principle 
controlled by the soul.456The debate was on. 
 
In 1755, Haller hypothesized that irritability and sensibility were totally 
separate properties of living matter, and that motion was derived from the irritability 
of muscles not their sensibility as believed by some of the leading physiologists 
including Whytt.457Haller’s experimental methodology was simple and systematic:  
isolate various organs, vessels, nerves, muscles, tendons, ligaments, membranes, and 
bones, and then apply various noxious stimuli – cutting, pricking, applying corrosives – 
to them to determine if pain or motion results.458After 190 experiments on a variety 
of animals and tissues, Haller reasoned that sensibility originated in nerves.  
Therefore, if he could not find a nerve the part could not be sensible.  Irritability was 
independent of nervous supply, but arose from the ‘original fabric of the 
parts’.459From observations on the heart, stomach, intestines, and nerves, Haller 
reasoned that irritability was not proportional to sensibility, nor that a part is sensible 
because it is irritable.460In conclusion he stated 
 
Irritability differs intirely [sic] from sensibility, and the most irritable 
parts are these, which are not subject to the command of the soul, 
which ought to be quite the reverse if the soul was the principal of 
Irritability … Irritability continues after death, and parts quite separated 
from the body, and intirely [sic] insensible, after the heart is taken out, 
and the head is cut off, remain still irritable.461 
                                                            
455  Von Haller, A., Tissot, M. (trans.) (1755) A Dissertation on the Sensible and Irritable Parts of 
Animals. London: J. Nourse, p. vii. 
456  Whytt, R. (1751) An Essay on the Vital and other Involuntary Motions of Animals. Edinburgh:  
Hamilton, Balfour, and Neill, pp. 239-242. 
457  Haller, A Dissertation on the Sensible and Irritable Parts, pp. 2-4. 
458  Haller, A Dissertation on the Sensible and Irritable Parts, p. 6. 
459  Haller, A Dissertation on the Sensible and Irritable Parts, p. 32. 
460  Haller, A Dissertation on the Sensible and Irritable Parts, pp. 31, 34. 
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Whytt, in the second part of Physiological Essays (1755), disagreed with the Swiss 
experimentalist on two levels.  First, sensibility and irritability were not separate 
properties of living matter.  Whytt used clinical and experimental observations to 
defend his position.  He noted too that one could have little faith in determining the 
sensibility of the heart or pleura in an animal who was in great fear and pain from 
having its chest cage opened.  Moreover, he called Haller to task for concluding that 
irritability was independent of the brain and nerves by analogy to very small insects 
who appeared to have no head and yet were irritable.462 ‘Arguments of this kind’, 
Whytt commented, ‘which are drawn from our ignorance of the true structure of 
animals, can be of no weight’.463 
 
Second, although Whytt had observed the same involuntary motion in animals 
that Haller had, he was neither inclined to concede that living matter was capable of 
sensation464nor to dismiss the authority of the soul in involuntary motion as he 
believed Haller had done.465Whytt believed that the soul not only imagined, judged, 
reasoned, and remembered in the brain, but also that it acted throughout the entire 
body via the nerves and directed reflexes and reason.466All vital, that is involuntary, 
motion was attributable to the stimulus of active sentient principles inducing that 
motion through the intervention of the soul.467 
 
The details of the contentious sparing of Haller and Whytt in the literature 
must not distract us from the broader epistemological considerations represented in 
this debate.  Haller’s systematic, comprehensive methodology was meant to validate 
conclusively the sensible and irritable properties, or lack thereof, of almost every 
                                                            
462  Whytt, R. (1755) Physiological Essays. Edinburgh:  Hamilton, Balfour, and Neill, p. 164. 
463  Whytt, Physiological Essays, p. 165. 
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category of living tissue.  His experimental concept and analysis went beyond those of 
previous experimenters – Glisson, Gorter, Winter, and Baglivi.468The work was 
descriptive, but hardly superficial as it was intended to be foundational in explaining 
nervous function.  However, Haller’s enthusiasm for discovery and validation, which 
almost leaps off the pages of his Dissertation, carried him into an untenable position 
that Whytt was happy to discuss at length in Physiological Essays. 
 
Although Whytt was not prepared to forego metaphysical influences in his 
concept of nervous function or his materialistic views of matter, his criticism of Haller 
was concise and elegant.  He deconstructed Haller’s methodology – how can one 
establish subtle differences in sensibility and irritability in an animal already under 
the intense physical and psychological stress?  Ergo, how can valid results emanate 
from a flawed methodology?  In other words, the generalizations Haller attributed to 
his experiments, particularly that sensibility is, and irritability is not dependent upon 
the soul, were inconclusive at best.  Lastly, Whytt accused his opponent of ignoring 
the agnostic approach469that defined Newtonian rules of experiment and of giving 
validity to his results from unobserved, unproven data.  Essentially, accusing Haller of 
being a hypothesizer.  In his conclusions, however, Whytt took a broader philosophical 
stance in commenting that ‘Life, sense, and proper activity, seem to be inconsistent 
with the known properties of matter’, and that we cannot judge whether these are or 
are not attributable solely to a material system because ‘ignorance of the nature of 
immaterial beings, and of their particular union with, and manner of acting upon 
bodies, throws a veil of obscurity over these things, which the most enlightened 
philosopher will never be able to remove’.470Whytt’s affinity for the Stahlian 
‘sensitive soul’ notwithstanding, his contributions to reflex actions and their 
originating locations in the brain have been described as classic neurophysiological 
research.471 
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470  Whytt, Physiological Essays, footnote pp. 222-223. 
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Hubert Steinke has noted that the essence of Haller’s work on irritability and 
sensibility was the proposition that specific structure and specific function were 
inherent and inseparable characteristics of living matter.472Therefore, anatomical and 
physiological specificity were not limited to the nervous system, but also extended 
into other physiological processes and inevitably merged with the ancient concept of 
consent of parts.  The eighteenth-century definition of consent, anatomically, was 
the ‘mutual sympathy or correspondence between the several parts of the 
body’.473Usually discussed regarding the diseased state, consent of parts implied an 
intimate, integrated functioning of the body’s organs both in health and disease. 
 
Although Haller and Whytt disagreed, they exemplify the philosophical and 
reasoning differences, noted above, and the intellectual move toward vitalist thought 
in their endeavour to objectively define and describe neurological function beyond 
what was currently known. 
 
Cardio-vascular and respiratory structure and function were identified as 
specific, but obviously had an integrated, neurologically controlled function that 
involved both air and blood.  Boerhaave created a doctrine of cardiac contraction 
(systole) founded on venous blood filling the right ventricle, arterial blood filling the 
left ventricle and coronary vessels, and cardiac nerve stimulation between the 
auricles and ventricles.  When systolic contraction was at its maximum, the 
stimulating nature of the blood was gone, the nerves were compressed, thereby 
keeping the nervous fluid at bay, and producing a paralysis by which the heart relaxed 
(diastole), allowing the process to begin again.474In his 1751 Essay on Vital and other 
Involuntary Motions, Whytt demonstrated the weakness of this doctrine through a 
discussion of anatomical and nervous function errors made by Boerhaave, namely, 
that not all of the cardiac nerves come from the auricles and nerves could not be 
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compressed to the extent suggested.475He continued to believe that blood entering 
the ventricles stimulated systolic contraction, a contraction that originated in a 
sentient principle bestowed on cardiac muscle fibres by God.476 
 
Whytt’s interpretation of respiration, as might be expected, fell to the ‘energy 
of that sentient BEING which seems in a peculiar manner to reside in the brain, and 
by means of the nerves, moves, actuates, and enlivens the whole machine’.477In 
Plymouth, John Huxham was more concerned with the effect respired air had on 
circulating blood: 
 
Respiration (in which as it were even our very Life consists) cannot be 
performed but by Means of the Air, which dilates the Vesicules [sic] of 
the Lungs, and makes Way for the whole Mass of Blood to circulate thro’ 
them, and which here receives a very great Change …After having been 
distributed through the innumerable capillary Arteries, which surround 
the Vesicules [sic] of the Lungs, … it there undergoes a Compression on 
all Sides, partly from the inspired Air, partly from the re-acting blood 
…478 
 
Following on from Huxham in 1759, John Hunter opened a dog’s thorax and 
kept the animal alive for an hour by filling the lungs with air.  Pringle recorded that 
once the animal appeared dead and the 
 
heart distended with blood, yet [Hunter] could revive him by blowing 
more fresh air into his lungs.  [Hunter concluded that] the motion of the 
heart does not depend upon the stimulus arising from the blood passing 
into it through the lungs; because the heart will cease from motion, tho’ 
full of blood …479 
   
Hunter’s experiment demonstrated the fallacy of Boerhaave’s theory, but 
offered no thoughts on what quality or component of air imparted to the blood in the 
                                                            
475  Whytt, Essay on the Vital and Involuntary Motions, pp. 28-35. 
476  Whytt, Essay on the Vital and Involuntary Motions, pp. 66-67, 241. 
477  Whytt, Essay on the Vital and Involuntary Motions, pp. 182, quote p. 183. 
478  Huxham, J. (1759) Observations on the air and epidemic diseases from the year MDCCXXVIII to 
MDCCXXXVII. London: J. Hinton, pp. ii-iii. 
479  Pringle, MA, vol. 4, p. 236. 
123 
 
lungs were responsible for life.  The nature of this circulating fluid of life, however, 
had been and continued to be under the critical gaze of British practitioners. 
 
Blood, the Fluid of Life 
 
The chemical analysis of blood conducted by Robert Boyle at the urging of his 
friend John Locke in the early 1680s notwithstanding, knowledge of the chemical 
nature of blood was, according to Dr. Richard Davies in 1760, limited to ‘Phlegm, Salt, 
Oil, and Earth, but since almost all bodies, both Animal and Vegetable, are by the 
action of Fire reducible to the same Principles, we can gain no particular information 
from this method of Enquiry’.480A man of his era, Davies believed that the ‘first 
Principles of Medical Knowledge ought to be founded upon Observations’, and such an 
‘Analysis of the Blood … cannot but prove highly beneficial’.481Davies observations, 
however, remained simplistic taking in the appearance of blood as it drained from a 
vein, the separation of the red globules from the serum, and the formation of the 
inflammatory crust, also known as the size or buff.  Davies’ observations concerning 
coagulation tended to validate conclusions of an earlier era.482However, it appears 
that Davies observational simplicity and the Essays may have catalyzed renewed 
interest in the vital fluid among his countrymen.483 
 
Pringle paraphrased comments from Haller’s Deaux Memoires sur le movement 
du sang, et sur les effets de la Saignée (1756), that only two types of humours could 
be found in animals, red globules and a serous or lymph-like fluid that transported 
those nearly round red globules, and that the blood globules contained no air.484He 
also took note of Bolognese physician and professor, Vincenzo Menghini’s, comments 
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in 1746 that the blood, specifically the red globules, of men and quadrupeds 
contained a large proportion of iron, which was not found in other humours or in 
bones.485Haller’s remarks do not take us, cognitively, much further than Davies 
observations.  Menghini’s discovery, which appears little known then and 
now,486transports the observer into the depths of the red cell, but his insight was not 
followed up. 
 
Of those most interested in discovering the properties of blood was William 
Hewson, anatomical protegé of Dr. William Hunter.487In June 1773, he put clarity to 
what had been known as the red globules since the time of Leeuwenhoeck in a report 
to the Royal Society.  He commented first that the red particles were in reality ‘flat 
as a guinea’,488but to see them distinctly one had to dilute the blood with serum, 
then spread the solution thinly on a glass slide, and employ the microscope 
skillfully.489 Further experiments demonstrated that not only were the particles flat, 
but they were also solid, not fluid as commonly believed, with a dark spot in the 
middle; nor were they oily as they mixed readily with water, became spherical and 
disappeared.490Some observers allowed the particles to be flat in vitro, but globular 
in vivo to which Hewson commented 
 
it is a fact that they are as flat in the body as out of it … I have seen 
them with their sides parallel like … coins laid one against another … I 
have … [seen them] where they are elliptical, seen them move with one 
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end foremost, and sometimes with an edge turned towards the eye … I 
have … seen them, when entering a small vessel, strike upon the angle 
between it and the larger trunk, and turn over with the same variety of 
phases that they have when turning over upon a piece of glass.491 
 
Through his experiments, Hewson began to put some definition to the blood’s 
ability to coagulate, and not always when desired.  The crassamentum consisted of 
the mass of red particles, more florid on the surface due to contact with air, and the 
fibrous or gluten part of the blood called coagulable lymph (inflammatory crust, buff, 
or size).  It was this fibrous portion, not the red particles, that coagulated.  
Coagulation was promoted by heat and retarded by cold; air had a variable effect 
upon it.492Hewson believed the ‘most remarkable conclusion’ to his experiments was 
that the ‘properties of the blood depend on the state of the blood-vessels, or that 
they have a plastic power over it, so as to be able to change its properties in a very 
short time’.493Essentially, Hewson observed that when bleeding a person into several 
cups, it appeared that the last cups had less coagulable lymph and of a thicker 
consistency which promoted coagulation.  He then inferred that this was due to 
stronger or weaker action of the vessels upon the lymph.494 
 
Dr. John Stevenson, Pringle’s Edinburgh mentor and colleague, presumed that 
some internal motion of the blood itself aided in its circuitous progress, a notion 
denied by Haller.  Certainly, the motion of the blood did not always appear 
continuously anterograde, but rather slowed, oscillated, and at times proceeded in a 
retrograde direction.495This phenomenon was partially explained by John Hunter’s 
belief that veins had a muscular texture not found in the arteries and, therefore, all 
vascular spasms had their origins in the veins.  Arterial coats acted by an elastic 
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property.  When the blood circulated, thereby expanding the arteries, the elasticity 
was greatly increased.496 
 
The robust eighteenth-century British interest in the cardio-vascular-
respiratory system and the blood – beginning with Stephen Hales’ research and 
continuing through the century with John Hunter, William Hewson, Matthew Baillie, 
and others – established a new cognitive approach that encouraged an increasingly 
deeper gaze into the human body.  Indeed, Hewson introduced Britain, and perhaps 
all of Europe, to the fascinating world of tissue pathology49730 years before French 
anatomist, Marie François Xavier Bichat, divided body tissues into 21 groups.498  
 
Othmar Keel was correct when he wrote that an anatomico-pathological 
tradition existed in Britain well before the Paris Clinics.499Does this suggest that 
British practitioners were anticipating the tissue-based, rather than organ-based, 
pathology of Bichat at the beginning of the nineteenth century?500Not necessarily, but 
it does suggest that Bichat’s education may have included some of this British 
tradition.501More cogently, it demonstrates that London and Edinburgh practitioners 
were allowing observational data to guide them to a deeper, more profound 
understanding of pathological and physiological phenomena. They evinced the 
inquisitive philosophy of Bacon and the contemplative freedom of Newton, while 
signaling an abandonment of the limited knowledge capabilities of man proposed by 
Locke and Sydenham.   
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The concepts discussed in this chapter developed within the epistemic frame 
articulated by Apperley and Monro, primus, with the Enlightenment as a supporting 
backdrop.  A significant intellectual discourse in hospitals, consultation rooms, 
through publications and the mail was established.  A new professional medical 
philosophy was developed.  The practitioner held less power over the patient.  The 
patient examination provided more valuable information than has been imagined.  
Conceptions of disease transmission became more complex as the various modes of 
transmission and the role of human activity in those modes were revealed.   
 
Physiological processes were being examined and discussed at a deeper 
functional and cognitive level.  Huxham’s observations on fevers and Whytt’s on 
cardiac and neurological function indicate a recognition that the explanations of 
Pitcairn, Boerhaave, Baglivi, and Hoffmann had become untenable if not obsolete.  
Furthermore, through their observations and contemplation Huxham, Whytt, Hunter, 
Hewson, Lind, Pringle, and others were beginning to reveal, albeit slowly, the 
integrated and complex nature of pathological and physiological processes.  In the 
next chapter we will appreciate how their observations and experience generated not 






Constructing New Clinical Knowledge 
 
To this point we have observed a significant epistemological shift among some 
leading British practitioners, in general:  1) medical authority, ancient or modern, is 
no longer ipso facto correct and beyond reproach, 2) clinical observations are 
foundational to accurate medical knowledge, and 3) mankind’s ability to obtain a 
greater understanding of the diseased body was not as limited as suggested by Locke 
and Sydenham.  In this chapter, we will explore the results of this fledgling 
epistemological philosophy in the realm of diagnostic and pathologic interpretation, 
that is, in the creation of new clinical knowledge.  Contemporary discussions and 
publications provide an open door through which we can pass, stand at the bedside 
and autopsy table, and appreciate the conceptual change occurring in 
pathophysiology.502 Also we will appreciate how some very perceptive observations 
could not be immediately validated but had to wait on the broader development of 
supporting sciences. 
 
Faber was correct when he faulted eighteenth-century nosologists for not 
creating new clinical knowledge of diseases.  This idea was not lost on eighteenth-
century British practitioners, the popularity of William Cullen’s nosology 
notwithstanding.  The multiple, rigid, symptom-bound nature of nosologies not only 
hampered discourse on diseases, but also were found to be inadequate to disease 
classification.  Reasoning practitioners recognized that nosological theory did not 
accurately represent clinical findings.  Therefore, they began contemplating 
pathological processes beyond the confines of nosological interpretation, attempting 
to understand the ontological substance and character of the diseased human body.   
                                                            
502  A partial freedom for retrospective diagnoses is allowed based upon these changes and their 
interpretation based upon the description of the eighteenth-century observer. I recognize the 
discomfort some historians, in general, have with the concept of retrospective diagnosis.  
However, Vivian Nutton believes it is a valid historical method.  Nutton, Ancient Medicine, p. 239.  
As I have qualified my retrospective diagnoses, I believe the concept can be kept in proper 
perspective and will be mentioned in the footnotes. 
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From mid-century many diseases were being re-evaluated through a collective 
symptomatic comparison process among British practitioners in communities, 
hospitals, and morgues.  We will begin by reviewing three acute disease processes – 
fevers, sore throat, and puerperal fever – common to the eighteenth century as they 
speak more loudly symptomatically, temporally, and in their effects than do chronic 
diseases.  In these reviews an appreciation of the confounding subjective and 
objective assessment of febrile patients, the frustrating inability of practitioners to 
distinguish a severe from a mild sore throat, and the relationship of pre- and post-
partum management with puerperal fever. 
 
This will be followed by an examination of chronic heart diseases, known to us 
today as congestive heart failure, myocardial infarction, atherosclerosis, and 
rheumatic endocarditis.  Lastly, we will review some observations of gastrointestinal 
illnesses that often presented with a confusing clinical picture which could be 
diagnosed with accuracy only at post-mortem examination. 
 
Acute Disease 
      
     Fever and Temperature Confusion 
 
The source of innate, or animal, heat and fever had been pondered by medical 
philosophers at least since the time of Aristotle.503 Traditionally, Sanctorius is 
considered the first to measure body heat with a thermometer during his physiological 
studies in the sixteenth and seventeenth centuries.  He believed that knowing body 
temperature and weight in disease states was important to physicians in determining 
if their patients were improving or not and is given credit for being the first to make 
comparative body temperature measurements.504 Familiar with Sanctorius’ work, 
                                                            
503  For a broader discussion see Mendelsohn, E. (1964) Heat and Life, the Development of the Theory 
of Animal Heat. Cambridge, MA: Harvard University Press. 
504  Conrad, L.I., Neve, M., Nutton, V., Porter, R., and Wear, W. (eds) (1995) The Western Medical 
Tradition, 800 BC to AD 1800. Cambridge: Cambridge University Press, p. 261; Garrison, F.H. 
(1929) An Introduction to the History of Medicine. Philadelphia, PA: W. B. Saunders Co., p. 260; 
Seguin, E. (1876) Medical Thermometry and Human Temperature. New York, NY: William wood & 
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Boerhaave made temperature measurements among his patients with an alcohol 
thermometer, before 1708, and then switched to Fahrenheit’s smaller and more 
accurate mercury thermometer invented in 1714.  He included increased heat in his 
definition of fever.505 Gerhardt van Swieten and Anton de Haen, both students of 
Boerhaave, put the thermometer to clinical use in Vienna during the middle decades 
of the eighteenth century.506 De Haen recorded systematic temperature 
measurements in his patients, recognized temperature variations among healthy 
individuals of various ages, and applied temperature readings in diagnosis and 
prognosis.507 It appears, however, that no one – generally throughout Europe and 
specifically in Britain – had much interest, or more likely faith, in observing changes in 
body temperature in the diseased state. 
 
In London, George Martine attempted to explain the animal heat theory with 
mathematical precision and an absence of supporting experiments in De similibus 
animalibus et animalium calore libri duo (1740).  He provided temperature 
measurement data, but never advocated measuring a rising temperature in a clinical 
setting.508 John Stevenson’s ‘Essay on the Cause of Animal Heat,’ (1747) provides a 
well-reasoned argument against mechanical theories for body heat production but 
ends as a ‘strange mixture of late seventeenth-century chemistry and vitalism.’509 
Moreover, Stevenson never suggested measuring body temperatures in patients. 
                                                            
Co., p. 2; Lindeboom, G.A. (1968) Hermann Boerhaave, the Man and his Work. London: Methuen & 
Co., p. 294. 
505  The Dogmatist physician, Diocles of Carystus (fl. 400 B.C.), known as the second Hippocrates, 
associated increased body heat with fever.  He also considered fever a symptom not a disease.  
Erasistratus (310-250 B.C.) recognized fever as an increase in body heat and pulse. Mettler, C.C. 
(1947) History of Medicine. Philadelphia, PA: Blakiston Company.  Reprint (1986) Classics of 
medicine Library. New York, NY: Gryphon Editions, pp. 14, 329, 331.  
506  Lindeboom, Boerhaave, pp. 295-296. 
507  Seguin, Medical Thermometry, p. 2. 
508  Mendelsohn, Heat and Life, pp. 81-84.  See also Martine, G. (1740) ‘Some Thoughts concerning the 
Production of animal Heat, and the Divarications of the Vascular System, being an abstract from a 
Latin treatise, of the Heat of Animals:  In a Letter to Dr. John Stevenson’, Essays Medical and 
Philosophical. London: A. Millar; Medical Essays and Observations.3rd edn. (1740) Edinburgh: no 
publisher, pp. 111-128. 
509  Mendelsohn, Heat and Life, pp. 96-100, quote, p. 100; Stevenson, J. (1752) ‘An Essay on the Cause 
of animal Heat, and some of the Effects of Heat and Cold on our Bodies,’ Medical Essays and 
Observations. vol. 5. Part 2.4th edn. Edinburgh: Hamilton, Balfour, & Neill, pp. 326-413. 
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Martine observed that the temperature ranges suggested by Stephen Hales and 
Boerhaave could not sustain life.510 By 1780 and possibly earlier, Martine also 
recognized that the human body expressed temperature variation among individuals 
and in the same individual.511And, the patient’s subjective feelings of heat and cold 
did not always coincide with the verdict of the thermometer or practitioner’s hand.512 
  
Fever, both as symptom and disease, presented a particularly confusing clinical 
picture.  In 1750, John Huxham intended to provide young practitioners with a guide 
to understanding fevers.  These efforts were based on his own practice and 
experience with judicious reference to ancient physicians, who followed nature rather 
than ‘chimerical Hypotheses’,513to formulate theory, and on modern authors who 
presented the animal oeconomy rationally.  Indeed, Huxham believed absolutely that 
a ‘rational Theory in Physic … [is] the Basis of all just and regular Practice’.514 
 
Although Huxham was a student of Boerhaave, his fever theory, which followed 
the mechanistic interaction of the individual’s constitution and non-natural risk 
factors, such as exercise, cold exposure, and alcohol consumption with body solids 
(fibres) and fluids (blood and humours), included no clinical thermometry.  A simple 
(ephemeral) fever was generated by exercise with an increase in blood velocity, 
friction, and heat that departed quickly with rest.  Cold moist air that stopped normal 
perspiration or an increase in the humours that produced rapid motions of the blood, 
increased heat and caused vascular obstructions.  A temporary fever was brought on 
as nature attempted to remove those vascular obstructions.  However, if nature was 
unsuccessful, then a more complex fever might develop.  In all three instances, a 
person with strong fibres and dense blood could suffer an inflammatory obstruction by 
                                                            
510  Martine, G. (1780) Essays and Observations on the Construction and Gradation of Thermometers 
and on the Heating and Cooling of Bodies.3rd edn. London: Alexander Donaldson, pp. 145-147. 
511  Martine, Essays and Observations, pp. 144-148, quote 144. 
512  The difference between heat and temperature and the First and Second Laws of Thermodynamics 
were unknown. 
513  Huxham, J. (1750) An Essay on Fevers, And their Various Kinds.2nd edn. London: S. Austen, pp. iii, 
vii, quote viii. 
514  Huxham, Essay on Fevers, p. vii. 
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the mere movement of blood globules into the serous vessels and causing the 
remaining blood to become thick – what was termed sizey – and unable to circulate 
easily.  These obstructions could occur in the lungs, leading to a peripneumony; the 
pleura and a pleurisy; or the brain with a resulting phrenzy.  If any two of conditions 
noted above occurred simultaneously then a more complex fever would obtain.515 
 
Huxham described intermitting fevers as those caused by the ‘moist, soggy 
Atmosphere exhaling from a swampy, morass Soil, or a Continuance of cold, rainy, 
thick Weather’.516Slow, nervous fevers were caused by a ‘low, watery, unwholesome 
Diet, crude washy Fruit, rainy, warm, and wet Seasons, long and great Anxiety of 
Mind, Dejection of Spirits, etc.’ in which a ‘lentor, or Ropiness of the Humours is … 
generated … but it is not of the inflammatory kind’.517Should the lentor and 
obstructions in the blood generated by either of these fevers be of large magnitude 
and improperly treated then they could change into continued fevers.518 
 
The inherent flaws in mechanistic theory, however, were described by Dr. John 
Clerk of Edinburgh, who wrote to Pringle in 1757 that he did not believe that a 
 
compleat [sic] theory of diseases, or even of fevers, can be reared on 
mechanical principles.  Our ignorance of the size, figure, weight & laws 
of motion of the insensible particles of matter should make us dispair 
[sic] of that.  But we certainly ought to keep by mechanism as far as it 
will carry us, always endeavouring to extend its limits from 
experiments.519 
 
Clerk’s distrust of fever doctrine resided in the fact that although the 
symptomatology of some fevers was similar, the theory by which they were 
interpreted and the implied therapy was not always the same.  ‘There must be found 
                                                            
515  Huxham, Essay on Fevers, pp. 2-4. 
516  Huxham, Essay on Fevers, pp. 18-19. 
517  Huxham, Essay on Fevers, both quotes p. 16.  Washy meant watery or wet.  Lentor meant tenacity 
or viscidity.  Johnson, S. (1769) Dictionary of the English Language.3rd edn. Dublin:  W. G. Jones. 
518  Huxham, Essay on Fevers, pp. 17-19. 
519  Clerk to Pringle, 1757, Pringle, Sir J. Annotated Medical and Physical Observations, 11 vols, Sibbald 
Library Archives, Royal College of Physicians of Edinburgh, vol 5, p. 354. Hereafter cited as MA. 
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a reason why the same evacuations that relieve [one fever should not relieve a similar 
one]’, he continued, ‘Why some evacuations are of use when others do harm … A new 
theory … must be devised.’520 
 
Two years later, Edinburgh Professors John Rutherford and William Cullen were 
discussing – although Robert Whytt told Pringle it was more of a ‘dispute’– the origin 
of fevers.521Rutherford supported Boerhaave’s doctrine that an inflammation was 
caused by blood globules being forced into the smaller conical vessels where the 
globules, if they do not break into smaller parts, become impacted and produced 
obstructions within the peripheral vessels.522Cullen endorsed University of Halle 
Professor Friedrich Hoffmann’s concept that increased peripheral resistance was due 
to a sudden spasm of the vessels because he could not find evidence for the existence 
of increased blood viscosity.523 
 
Albrecht von Haller offered a third theory based on his experiments that blood 
globules did not become impacted in the smaller vessels but were extruded from 
those smaller vessels into the local cellular layers.524John Hunter could not decide 
between Boerhaave and Haller but observed to Pringle that the 
 
small arteries in all inflammations are sensibly dilated; & that … there is 
… an enlargement of the part inflamed by the effusion of a glutinous 
matter into the cellular membrane and likewise upon the surface of the 
inflamed part; as may be seen on the surface of the liver, lungs, etc. & 
in the intestines upon both surfaces.  It is this viscid liquor that 
occasions the lungs & pleura to adhere together upon inflammations.525 
 
Their experimental and post-mortem observations led Haller and Hunter to a theory 
of the inflammatory process, albeit still tentative.  A process that was decidedly 
                                                            
520  Clerk to Pringle, 1757, Pringle, MA, vol. 5, p. 354. 
521  Whytt to Pringle, 1759, Pringle, MA, vol. 5, pp. 53. 
522  Jarcho, S. (1970) ‘Albrecht von Haller on Inflammation’, American Journal of Cardiology 25(6), pp. 
707-709. 
523  Notes from Cullen’s Clinical Lectures, 1760, by Dr Butt, Pringle, MA, vol. 7, pp. 85-87. 
524  Jarcho, ‘Albrecht von Haller on Inflammation’, p. 708. 
525  Pringle, MA, vol. 4, p. 22. 
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mechanical, but at a more profound physiological level than either Boerhaave or 
Hoffmann had contemplated. 
 
Attempts at classifying fevers only highlighted the incongruity of fever theory 
and symptomatology.  The Pyrexiae formed the first of Cullen’s four nosological 
classes with Febres, Phlegmasiae (which included Cynanche), Exanthemata, and 
Haemorrhagiae being the orders of that class.  The clinical confusion caused by a 
synonymous class and order, and other orders in that class in which fever also 
occurred gave practitioners pause.  In discussing fevers in general, Pringle commented 
‘some fevers … cannot easily be reduced to certain species of a regular form [as are] 
the pleuritic, Rheumatic, the intermitting, the Jail fever and others ….’526In August 
1758, he wrote to Dr. Thomas Simson of St. Andrews that ‘fevers according to their 
kind are to be differently treated; but as I despair of classing them with any 
exactness, I cannot pretend to send you any precise account of my practice’.527 
 
Nosological classifications failed, in part, because no standard nomenclature 
existed to define and identify one fever from another.  In January 1759, Dr. Gem, who 
practiced in Paris, wrote to Pringle that the 
 
French understand by Fievre putride a continual fever (but not … 
inflammatory) … & not [dangerous] … If a single fever, or an epidemic 
fever, is of a continued nature & at the same time dangerous, such is 
called by the French fievre maligne, or fievre putride maligne.528  
 
The French fievre catarrhale was defined in Britain as a peripneumonia notha.  
A ‘fievre catarrhale maligne means a dangerous sort of bastard peripneumony’, wrote 
Pringle, ‘Fievre catarrhale ala tete, is meant a feverishness with running at the nose 
of a mucus, without an peripneumonic symptoms’.529From Pisa, Dr. Gatti told Pringle 
that Italian and French practitioners understood putrid fevers to mean ‘all continued 
                                                            
526  Pringle, MA, vol. 1, p. 59. 
527  Pringle, MA, vol. 4, p. 362. 
528  Pringle, MA, vol. 5, p. 55. 
529  Pringle, MA, vol. 5, p. 55. 
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fevers not evidently inflammatory, malignant or intermittent’.530Mr. Dezoteux, a 
French surgeon, corresponded that by ‘fievre putride they understand such fevers as 
[the British call] bilious’.531Pringle concluded that 
 
what one nation, or one physician, would call a Nervous fever, a bilious 
fever, a putrid fever, or a malignant fever, etc. another nation, or 
another physician, would give another name … and assign to it a 
different cause; so that many fevers can only be properly distinguished 
by the symptoms, and by the treatment that it requires.532 
 
The fevers of regular form, whose symptoms were more readily recognized and 
agreed upon by British practitioners, still presented diagnostic difficulties.  In 
December 1755, Mr. (later Dr.) Richard Huck, Surgeon to Lord Charles Hay’s 
Regiment, sent Pringle his observations on fevers in Minorca.  He had encountered 
‘mostly intermittents, or remittents tending to intermissions, there being no 
continued fevers in the bad season [end of June through September]’.533He believed 
the continual fevers found in Minorca very similar to those experienced in the 
Cantonments in Dutch Brabant during the War of the Austrian Succession and observed 
the ‘intermittents of Minorca were not so apt to return as that of the low countries … 
I found none with hard lumps, called the Ague cake, so frequent in Dutch 
Brabant’.534Huck found the most common fevers were tertian or double tertian and 
although he agreed mostly with Cleghorn’s commentary in Observations on the 
epidemical diseases of Minorca, from 1744 to 1749, he saw ‘no reason for so minutely 
distinguishing the different sorts of the autumnal fevers, which in effect were all of 
the same nature, with some little variety of the symptoms’.535 
 
                                                            
530  Pringle, MA, vol. 5, p. 55. 
531  Pringle, MA, vol. 5, p. 55. 
532  Pringle, MA, vol. 1, p. 59. 
533  Huck to Pringle, December 1755, Pringle, MA, vol. 2, p. 93. 
534  Huck to Pringle, December 1755, Pringle, MA, vol. 2, pp. 93-94.  An ‘ague cake’ was the term for 
the palpable splenic enlargement found in chronic malaria.   
535  Huck to Pringle, December 1755, Pringle, MA, vol. 2, p. 96.  The paroxysm generated by a release 
of schizonts into the bloodstream in tertian malaria occurred every 48 hours.  In double tertian the 
infection is caused by two different malarial parasites with daily paroxysms. 
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The autumnal remitting, or autumnal bilious remitting, fever could be confused 
with the malignant jail or hospital fever symptomatology.  Petechiae could appear in 
both, and only by verifying patient exposure to jails or hospitals, or revealed by the 
effects of emetic therapy could differences be sorted out according to Pringle.536His 
encounters with this malady in the Nairn hospital during the 1746 Culloden Campaign 
led him to declare that jail and hospital fevers were one and the same disease.537  
When General Wolfe’s September 1757 expedition to the Rades de Basque returned 
with feverish soldiers, Pringle initially recognized a variation in symptoms, but 
diagnosed only one disease.  
 
This fever was attended with the usual stupor, was slow, & its advanced 
state low, but few had petechiae … Several of these being … recovered 
without any symptom of malignity in their fever; but from comparing 
their present case with the beginning of the fevers of those men that 
were in the more advanced state of it & who had all the marks of the 
Jayl or Hospital fever.538   
 
The petechiae remained as ‘frequent but not inseparable attendants of the [jail] 
fever, in its worst state … of an obscure red colour, paler than measles, not raised 
above the skin, of no regular shape, but confluent’.539 
 
During the last three winters of the Seven Years War, 1761-1763, Donald Monro, 
a Physician to the Army in the Field in Germany and son of Alexander Monro, primus, 
encountered soldiers sick with petechial fever.  In most patients the fever came on 
violently with cold, shivering, severe headache, and subsequent delirium.  Petechiae 
appeared on torso and extremities on days 4-7 and appeared as ‘small distinct Spots 
of a reddish Colour, or the Skin looked sometimes … marbled, or variegated as in the 
                                                            
536  Pringle’s footnote, Abstract of Dr. Majoribank’s account of malignant fever, which broke out at 
Kinsale and the neighborhood, in the year 1757, Pringle, MA, vol. 5, p. 245; Pringle, J. (1750) 
Observations on the Nature and Cure of Hospital and Jayl-Fevers. London: A. Millar and D. Wilson, 
p. 35; Pringle, MA, vol. 6, p. 39. 
537  Pringle, Observations on the Nature, pp. 6-7; Pringle, J. (1753) Observations on the Diseases of the 
Army.2nd edn. London: A. Millar, D. Wilson and T. Durham, pp. 46-48. 
538  Pringle, MA, vol. 5, pp. 239-240. 
539  Pringle, Observations on the Nature, p. 20. 
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Measles, but of a Colour more dull and lured’.540Monro also observed that initial fever 
symptoms could vary with the disease appearing 
 
in different forms.  Some had only a Quickness of the Pulse … with slight 
Head-ach [sic] and Sickness, Whiteness of the Tongue and Thirst, and a 
Lowness and Languor which continued for a week or more, and then 
went off … the Petechiae seldom appeared; and was only known to be 
this sort of Fever by the other symptoms.541 
 
With the exception of the winter of 1761, Monro gives the impression that the total 
number of cases during these winters was small.542If so, then discerning and 
describing these mild cases was remarkable, as Pringle had commented that such 
cases were ‘hardly to be characterized’ and could only be ‘discovered in full 
hospitals, by observing men languish’ whose diagnosis, Pringle believed, indicated a 
quicker recovery.543 
 
  Both Monro and Richard Huck corresponded with Pringle while deployed with 
the army on the Continent.  For Pringle, distinguishing petechiae accurately was 
important clinically because the erythmata of the ancients only referred to ‘pustules 
and eruptions higher than the skin, as in miliary fevers, with which this malignant 
fever is not to be confounded’.544A letter from Huck, dated Vienna, 14 November 
1763, indicates that Pringle had enquired about the nature of fever-associated 
petechiae encountered there. 
 
[Do] the Petechiae that I have seen here run together?  Never.  They are 
so like flea-bites … I cannot yet distinguish one from the other, except 
when the bite is very fresh, & then there is a little puncture in the 
middle, & the spot generally grows paler to the edges.  The spots 
                                                            
540  Monro, D. (1764) An Account of the Diseases which were most frequent in the British Hospital in 
Germany, from January 1761 to the Return of the Troops to England in March 1763. London: A. 
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542  Monro, An Account, pp. 2-7. 
543  Pringle, Observations on the Diseases of the Army. 2nd edn., p. 255. 
544  Pringle, Observations on the Diseases of the Army. 2nd ed., n. †, p. 252. 
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continue longer visible than the punctures; but I am convinced that they 
very frequently call these bites petechiae.  I have seen them in all 
stages of the fever … I have often seen the fever go off upon, or just 
before their appearance.545 
 
Clearly, the accepted characteristic symptoms of malignant fever, the nosology 
standard, had failed observational scrutiny.  Pringle, nosological heretic that he was, 
did his best to explain away the confounding symptoms he and his colleagues 
observed.  But the symptoms Monro and Huck reported began to stretch credulity that 
they were merely variations.  Monro also described the differences in malignant fever 
presentation thusly, ‘Some experienced the usual cold, shivering, and headache, 
others complained of sharp pain in the flank and other areas with acute inflammatory 
signs,546and still others presented with a low or nervous fever’.547 
 
Pringle wrote that when he first began his London practice in 1750 nervous 
fevers were those that were prolonged, without inflammation, with a low variable 
pulse, irregular hot fits, and little or no delirium.  Variations, such as eruptions, 
occurred, but he never thought that these ‘forms constituted any different species of 
fever, but rather … a variety’.548Again we see Pringle recognizing empirically through 
the reports of Monro and Huck that nosological classification based on symptoms was 
insufficient to the task.   
 
In November 1758, Dr. Robert Whytt of Edinburgh agreed completely with 
Pringle that the term nervous fever was often inappropriately applied. 
 
If signs of the nerves or brain being affected are sufficient to 
denominate a fever nervous, then every fever with delirium & subsultus 
tendinum is nervous, whether the pulse be strong & heat be great or 
not.  If a low pulse & little heat without raving or starting of the tendons 
                                                            
545  Huck to Pringle, 14 November 1763, MA, vol. 5, p. 325. 
546  Although Celsus is credited with stating the four cardinal signs of inflammation:  rubor (redness), 
dolor (pain), calor (heat), and tumor (swelling), these symptoms can be found in Hippocratic 
writings.  Mettler, History of Medicine, p. 241.  See Cullen, W. (1784) First Lines of Physick.vol. 1. 
4th edn. Edinburgh: Charles Eliott, p. 211. 
547  Monro, An Account, pp. 5-7. 
548  Pringle, MA, vol. 2, pp. 91-92. 
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can entitle fevers to the name of nervous, then all low fevers may be 
called nervous … I think the title nervous should be dropt altogether.549 
 
Six months later their discussion continued with Whytt explaining that he did not 
include fevers among the nervous diseases because it would have made too large a 
category in which all other inflammatory conditions could have been placed.  For 
Whytt nervous fevers proceeded from spasm or obstruction, not inflammation. 
 
The tremors, subsaltus & even quick pulse in fevers are all owing to the 
brain or nerves being affected with some unusual stimulus; & therefore 
[some] fevers may deserve to be called … nervous diseases; but … we 
almost for the same reason bring in most of the diseases affecting the 
human body.550 
  
As in his discussions with Haller concerning irritability and sensibility, Whytt was 
contemplating this issue on a deeper physiological and pathological level that 
transcended accepted wisdom. 
 
Another twist to this classificatory conundrum was interjected by James Lind, 
Physician to the King’s Hospital at Haslar, in the first edition of Essay on the Most 
Effectual Means of preserving the Health of Seamen (1757).  Lind stated that 
different types of fevers, whether imported or endemic, did ‘not always produce a 
malignant, much less a mortal fever’551and that a patient’s likelihood to relapse was 
in a ‘degree proportional to the contagious disposition of that fever’.552Moreover, he 
thought it important to eliminate the misconception that a fever or other malady was 
not infectious,553and the ‘attack of it upon a few attributed to very different causes, 
because the person [making this judgment] has had the good fortune to escape, as 
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some others have done, who were equally exposed to the infection.’554Lind called it 
false reasoning with very dangerous potential ‘when, from a few exceptions, an 
attempt is made to overthrow the established maxims of the science’.555He argued 
that smallpox inoculation sometimes failed to produce the disease, but no one 
doubted smallpox was contagious.  Both Lind and his young phlebotomist at Haslar 
had taken little if any precautions on the wards, but never became ill.  But, Lind 
cautioned, that does not mean that the ‘fevers, during those times in the hospital, 
were not infectious, as there are the most positive proofs to the contrary’,556and he 
concluded there was ‘no contagion … yet known, that does affect all mankind 
indiscriminately’.557 
 
The contagious disposition, that is, the virulence of a disease, and the inability 
of infectious diseases to produce disease in everyone they infect due to the infected 
person’s immune system were unexplained and confounding phenomena.  However, 
they were to become accepted as critical pieces of knowledge for the new clinical 
pictures being created.  
 
At the time Lind published these thoughts, British practitioners, civilian and 
military, in the North American Colonies and West Indies were becoming more and 
more familiar with the Bilious Yellow Fever (Black Vomit, Bulam Fever) they 
encountered.  Dr. John Lining, of Charles-town, South Carolina, sent a history of the 
disease in that colony at the request of Robert Whytt in December 1753.558Lining 
believed the disease to be contagious, as nearly all the nurses caught the disease and 
died.559He described prodromal symptoms – fever, headache, myalgias, anorexia, 
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559  Yellow fever is not contagious.  It is transmitted by the bite of Aedes aegypti mosquitoes infected 
with yellow fever virus.  Nurses working for Lining were in an area where the percentage of 
infected mosquitoes must have been moderate to high and, therefore, the exposure risk was great 
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lassitude – accurately and then proceeded to detail day by day symptomatology to 
recovery or death.560His most interesting comments were that the 
 
heat, generally did not exceed 102 degrees of Farenheit’s thermometer; 
in some it was less, it varied frequently … In the first day of the disease, 
some had frequent returns of a sense of chilliness, though there was not 
any abatement of their heat.561 
 
Once the fever broke on the third day, Lining noted the ‘pulse … was very little more 
frequent than in health’562and the ‘heat did not exceed the natural animal 
heat’.563These were the only references to temperature.  In his summation, Lining 
focused more on the three stages of the disease and the dramatic hemorrhaging that 
presaged death.564 
 
 In a long missal to Pringle in March 1769, Dr. John Martin Butt, formerly of 
Jamaica, but then practicing in Bath, made observations on the semiology and 
therapeutics of yellow fever and commented in passing that the ‘heat of the body 
seldom exceeds 100° in Farenheit’s Thermometer.  I once knew it 104°which is the 
highest I ever found it’.565Although Lining and Butt were using a thermometer as 
suggested by Anton De Haen, they found temperature readings ambiguous and of little 
use in diagnosis or therapy. 
 
Richard Huck, who had seen a lot of yellow fever among British troops in the 
Caribbean, told Pringle in October 1762 that William Hilary’s Observations on Changes 
in the Air (1759) was considered the best volume on the disease and its 
                                                            
for these nurses.  This accounts for Lining’s erroneous opinion that yellow fever was contagious.  
The lack of illness among nurses and laundresses at Pinar del Rio Barracks in 1900, among other 
reasons, directed Walter Reed’s thinking toward the mosquito as a transmitter of the disease.  The 
full story can be found in Craig, S.C. (2013) In the Interest of Truth:  The Life and Science of 
Brigadier General George Miller Sternberg. Ft. Detrick, MD: Borden Institute, chapter 14. 
560  Lining, ‘Description of American Yellow Fever’, pp. 413-424.  Lining’s description of the stages and 
the symptoms that accompanied them allow for an accurate retrospective diagnosis. 
561  Lining, ‘Description of American Yellow Fever’, p. 412. 
562  Lining, ‘Description of American Yellow Fever’, p. 417. 
563  Lining, ‘Description of American Yellow Fever’, p. 418. 
564  Lining, ‘Description of American Yellow Fever’, pp. 426-431. 
565  Butt to Pringle, March 1769, Pringle, MA, vol. 2, pp. 249-257, quote p. 252. 
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treatment.566Hilary noted it was not usually contagious and most definitely affected 
mankind discriminately.  He described the timing of the progressing symptoms, the 
yellowing of the skin and eyes, and the ‘great hemorrhages from various parts, 
vomiting of black mortified blood, & purging of the same, black urine … Livid spots 
especially about the praecordia.’567Neither Huck nor Hilary felt compelled to record 
or comment on body temperature, however Hilary did recognize a continuing fever 
with a declining pulse rate.568 
 
 Observations on fevers were culminating in new clinical pictures that were not 
supported by current theory or nosological classification.  The lack of standard 
nomenclature made those pictures even more difficult to define from practitioner to 
practitioner.  Also, varying degrees of transmission and virulence, the healing power 
of nature (vis mediatrix naturae)569and the patient’s constitution were 
appreciated.570These same observations also demonstrate the imperfections of 
sensory-based clinical knowledge unsupported by empirical experiments or 
experimentally-derived theory.  Lining, Hilary, and Butt, recognized the relationship 
between hyperthermia, pulse and respiratory rates, but appear not to have grasped 
its temporal significance.  If they had done so, they may have used Fahrenheit’s 
thermometer more often and perhaps have explained the sphygmothermic 
dissociation571 – common in yellow fever – that they observed.  Dr. George Fordyce 
                                                            
566  Huck to Pringle, October 2, 1762, Pringle, MA, vol. 5, p. 249. 
567  Pringle, MA, vol. 5, p. 249; Hilary, W. (1766) Observations on Changes in the Air and the 
Concomitant Epidemical Diseases in the Island of Barbadoes to which is added a Treatise on the 
putrid bilious Fever commonly called the Yellow Fever.2nd edn. London: L. Hawes, W. Clarke, and 
R. Collins, pp. 144-179. 
568  Hilary, Observations, p. 151. 
569  The Hippocratic concept of vis mediatrix naturae is essentially that fever is Nature’s way of 
combating disease in the body.  Sydenham discussed this concept in ‘Methodus curandi febres, 
propriis observationibus superstructa’, published in London in 1666. 
570  Lind, Essay.1st edn. (1757), p. 71.  This suggests that eighteenth-century practitioners were not too 
far away from the concept of self-limited disease. Harvard Professor of Medicine, Jacob Bigelow, 
described self-limited disease in Discourse on Self-Limited Diseases (1835) Boston, MA: Nathan 
Hale. 
571  Sphygmothermic dissociation is the unusual occurrence of a slow heartbeat (bradycardia) during a 
high fever.  It is almost pathognomonic for yellow fever, but can also be seen in typhoid fever, 
tularemia, and brucellosis. Dr. Jean C. Faget of New Orleans described this phenomenon and 
considered it almost pathognomonic for yellow fever in 1873.  Faget, J.C. (1873) ‘Type and 
Specific Character of true Yellow Fever, as shown by Observations taken with the assistance of the 
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very likely summed up why, at least, British practitioners in general did not follow De 
Haen’s example in thermometry.  Fordyce wrote that when he employed a 
thermometer572in fever patients he often found the 
 
heat less than that … found in the bodies of men in perfect health, 
although all the other appearances which constituted fever were present 
… [Sometimes] when a patient has felt himself very cold, [the 
thermometer] has shown the … heat of the body was 104° or 105°573 … 
[If a hand is applied] to the body of a [feverish] person [it feels] hot 
sometimes, when the patient himself feels it cold:  sometimes it may be 
felt to change from hot to cold in an instant, or from cold to hot … 
[neither of which is] consonant, either to the feel of the person afflicted 
or to the thermometer … Heat, therefore, considering it in any way that 
can be measured, cannot be taken as a pathognomonic symptom of 
fever.574 
 
Upper Respiratory Conundrums 
  
The vagaries and varieties of upper respiratory diseases demonstrate the 
diagnostic confusion that can result when nosologies and semiotics are used to name 
and define an individual disease even though clinical evidence suggests different 
diseases at play.  John Fothergill’s quite popular Account of the Sore Throat attended 
with Ulcers (1748)575presents this dilemma and the efforts of a very astute physician 
to overcome it.  Fothergill had encountered ‘Sore Throat and Scarlet Fever’576in 
Edinburgh in 1733 and distinguished it from the ‘common sore throat, or Inflammation 
of the Tonsils’.577Then in 1746 he observed an endemic disease that was transmitted 
                                                            
Thermometer and second-hand Watch’. Extracted from the New Orleans Medical & Surgical 
Journal. New Orleans, LA:  J. Grasham, pp. 145-68. 
572  Fordyce placed a mercury thermometer under the tongue and had the patient keep the mouth shut 
for 4-5 minutes before taking a reading.  Fordyce, G. (1823) Five Dissertations on Fever.2nd 
American edn. Boston, MA: T. Bedlington and C. Ewer, p. 8. 
573  Fordyce, Fever, p. 8. 
574  Fordyce, Fever, p. 9. 
575  Fothergill, F. (1748) An Account of the Sore Throat Attended with Ulcers. London: C. Davis.  I used 
the 2nd edition also published by Davis in 1748.  This book was ‘translated into almost every 
European language’.  Elliot, J. (1781) A Complete Collection of the Medical and Philosophical 
Works of John Fothergill. London: John Walker, p. iii. 
576  Fothergill, Account, p. 3. 
577  Fothergill, Account, p. ii. 
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from person-to-person and struck suddenly.  It could be mild or produce intense 
fever, soreness in the head and throat, neck stiffness with swelling of the parotid 
glands, and constitutional symptoms such as vomiting and purging.578The tonsils, 
uvula, and pharynx became a ‘florid red Colour’ and then white plaques appeared and 
became a ‘more opake White …what at first might have been taken for the superficial 
Covering of a suppurated Tumour, [was] really a Slough, concealing an Ulcer …’.579The 
disease was often fatal in children and was not amenable to any known treatment.  
Fothergill believed this to be a milder version of Garrotillo (Spain), Morbus 
strangulatorius (Italy), or Angina Maligna (Britain) and one very different from the 
common sore throat.580He recognized that he was contending with two, and perhaps 
three, different diseases whose symptoms could ‘be so obscure, that it was difficult 
to determine to which Disease they properly belonged’.581As fever attended both, he 
commented that ‘this Symptom may at least appear equivocal’.582 Fothergill also 
observed that symptoms of the common sore throat remained relatively localized, 
while in the sore throat with ulcers the ‘whole Habit suffers, as if by a Stimulus of a 
peculiar Nature; and although the Throat is always more or less affected, yet it is 
sometimes the least Part of the Patient’s Complaint’.583 
 
Fothergill’s clinical observations, although astute, did not clarify the issue so 
much as suggest starting points for further observations and discussion.  The varying 
symptoms of sore throat left an obscure picture and neither fever nor general 
symptoms provided any diagnostic assistance.  The disease could remain local and 
relatively benign or become systemic with a greater risk of mortality.  Either way, 
Fothergill trusted the accepted pathognomonic symptoms.  His London colleagues, 
undoubtedly familiar with his 1748 essay, continued to do the same as they wrestled 
with the capricious nature of sore throat.  In March 1756, John Pringle was called to 
see a nine-year-old boy at Tunbridge: 
                                                            
578  Fothergill, Account, pp.  28-31. 
579  Fothergill, Account, first quote p. 32, second quote p. 33. 
580  Fothergill, Account, pp. 1, 26, 28. 
581  Fothergill, Account, p. 49. 
582  Fothergill, Account, p. 49.  My italics. 
583  Fothergill, Account, p. 50. 
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I found the Patient … feverish, his face, arms & hands, red all over, as in 
a scarlet fever, & upon this red ground, there were some small pustules, 
but not thick, like the miliary kind, or the small pox upon its first 
appearance.  Not only the tonsils were swelled, but the fauces 
outwardly.  I felt a fullness of the glands under the fauces, but was 
uncertain whether this proceeded from the tumour of the sublingual or 
of some of the lymphatics ….584 
 
Although the tonsillar swelling had subsided some by the following day, and Pringle 
failed to find any sloughs on the tonsils, he declared it the ‘true ulcerous sore 
throat’.585 
 
The following month, Dr. Reeve586 told Pringle that ‘one of his Patients in St. 
Thomas’, having died of the ulcerous sore throat, the parts about the fauces were 
carefully examined, but without discovering any mortification under the sloughs or 
elsewhere’.587In December 1756, Reeve discussed malignant sore throat again with 
Pringle. 
 
An unusual running at the nose, is one of the diagnostics of the disease.  
The same fever is sometimes seen without any complaint of the throat 
or sloughs; but then there is a rash upon the skin …  At other times, the 
throat is sore without a rash; and sometimes, both are present together 
… there were various degrees of both, and … the distemper is often so 
slight as to be cured by nature alone without any help of Medicine.588 
 
Reeve also related that his children and servants had the sore throat simultaneously 
with sloughs, but the fever and rashes had varied among them.  All had recovered.589 
 
In the summer of 1759 Pringle treated 10-year-old Master Dalrymple who had 
been suddenly seized with vomiting followed by high fever, diarrhea, and delirium. 
                                                            
584  Pringle, MA, vol. 3, p. 187. 
585  Pringle, MA, vol. 3, pp. 187-188. 
586  Although Pringle spells his name ‘Reves’ and does not identify a first name, this is quite likely 
Thomas Reeve (1700-1780), MD Cambridge 1732, elected to St. Thomas’ Hospital in 1740, and 
President of the College of Physicians 1754-1763.  Munk’s Roll, vol. 2, p. 133. 
587  Pringle, MA, vol. 3, p. 189. 
588  Pringle, MA, vol. 3, pp. 191-192.  My italics. 
589  Pringle, MA, vol. 3, p. 192. 
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Aware of the general diagnostic confusion expressed by Fothergill and Reeve, Pringle 
remained devoted to the pathognomonic description and recorded that the boy could 
not 
 
put out his tongue, nor open his mouth … but from the hoarseness of his 
voice the cough, the swelling of the face, & the colour of his skin I 
judged this to be the ulcerous sore throat … [On the fifth day] his skin 
was still red, & his face swelled.  I saw … sloughs upon the sides of his 
tongue … but he could not open his mouth wide enough for seeing the 
tonsils.590 
 
In conjunction with ‘several other cases’ that Pringle had seen, he concluded 
that in this disease the ‘scarlet eruption, if not a constant symptom, [is] at least a 
frequent one of the ulcerous sore throat’.591Furthermore, when summoned to see 
patients supposedly ill with the angina, he had ‘generally delayed pronouncing any 
thing [sic] certain about the nature of the distemper till I saw whether there were any 
eruption … or not’.592These descriptions follow Fothergill’s experience in general, but 
Pringle placed great diagnostic emphasis on the rash even to the exclusion of 
observable ulcers, and reiterated that point in his final assessment of Dalrymple.   
 
There was no doubt of this being the true ulcerous sore throat fever … if 
the throat could have been inspected, the usual sloughs or ulcers would 
have been seen on the tonsils … The scarlet efflourescence was as much 
the character of this fever as the soreness of the mouth.593 
 
Pringle’s dismissive attitude concerning the visibility of sloughs or ulcers is 
again made clear in the case of a 25-year-old female in December 1761.  Her right 
tonsil, originally swollen without sloughs, developed a slough. But as with Dalrymple, 
these sloughs came away with syringing and, therefore, Pringle believed them nothing 
                                                            
590  Pringle, MA, vol. 4, p. 416. 
591  Pringle, MA, vol. 4, p. 415. 
592  Pringle, MA, vol. 4, p. 415. 
593  Pringle, MA, vol. 5, p. 442. 
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more than thick mucus, a secondary nuisance rather than a characteristic diagnostic 
sign.594 
 
The angina inflammatoria was another version of sore throat that added 
further diagnostic uncertainty.  Pringle reported on a soldier in the Newport Hospital 
in 1757 who was ‘seized with an inflammatory angina and was almost choaked [sic] by 
the swelling … could swallow none; [and] breathed with great difficulty.  The seat of 
the tumor was farther down than the tonsils, for no part of it could be seen’.595The 
soldier recovered, but another young man, a waiter in a tavern in Pringle’s 
neighbourhood was not so fortunate.  Pringle ‘found him complaining of great 
soreness in his throat, & observed a scarlet eruption over his skin’ and advised 
immediate venesection to provide some relief.596However, the patient’s mother 
‘opposed it, as she believed this to be an ulcerous sore throat, & that bleeding 
therefore was improper’.597Pringle deferred to the mother and next day found the 
patient ‘extremely ill & … almost strangled with his disease … he died 8 hours 
after’.598 
 
In the autumn of 1762, Pringle wrote to Robert Whytt that he too had suffered 
with a sore throat, perhaps the angina inflammatoria.  Whytt returned a differential 
diagnosis and assessment: 
 
I fancy it has been of that kind which I have seen 3 or 4 times within 
these few years, & which I look upon as of a middle nature between the 
true inflammatory angina, & the malignant one with sloughs.  In the sore 
throat … tonsils are inflamed, but not greatly swelled, the patients find 
pain in swallowing, but not equal to what happens in the Angina 
inflammatoria … After this sore throat has continued for two or three 
days, & sometimes longer, upon looking at the tonsils I have seen two, 
three of four white spots or pustules on each, about the size of a very 
large pin head; sometimes they were larger than broad, resembling a 
                                                            
594  Pringle, MA, vol. 5, pp. 445-446. 
595  Pringle, MA, vol. 4, p. 44. 
596  Pringle, MA, vol. 4, p. 45. 
597  Pringle, MA, vol. 4, p. 45. 
598  Pringle, MA, vol. 4, p. 45. 
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grain of wheat, but not quite so large.  Upon the appearance of these 
suppurated pustules, I have always observed the quickness of pulse & 
feverish heat quickly abate, & the patients get quite well in a few 
days.599 
 
From their clinical observations, Fothergill, Reeve, Pringle, and Whytt 
appreciated that they were grappling with at least three, and possibly four, diseases 
that could have very similar presenting symptoms as well as significant 
variations.600Fothergill declared fever an equivocal symptom; Whytt implied the same 
was true of the pulse and tonsillar swelling.  Both Whytt and Pringle agreed that 
severity of sore throat was variable, and Pringle relied more on the skin eruption than 
any other symptom to differentiate malignant types of sore throat from the common 
variety.  Whytt also observed that once the tonsillar pustules opened the disease 
quickly resolved.  Reeve’s description of malignant sore throat in his practice best 
demonstrates the observed variability of fever, sore throat, and rash.  Furthermore, 
Reeve found that sometimes the disease he called malignant sore throat was so mild 
that no treatment was required, and Pringle observed a soldier, who could not 
swallow and just barely breathe at Newport Hospital, recover completely from his 
malady. 
 
Established medical authorities – Johann Wier, Bernardino Rammazini, Marcus 
Aurelius Severinus – who had written on this subject and were cited by Fothergill in 
his Account provided little assistance in clarifying this clinical dilemma.601Even the 
description of scarlet fever by the venerable Sydenham, who first defined scarlet 
fever as a singular disease entity, was too symptomatically thin – with no mention of 
                                                            
599  White to Pringle, 23 October 1762, Pringle, MA, vol. 4, p. 322. 
600  Garrotillo, Morbus Strangulatorus, and Angina Maligna were possibly diphtheria.  Fothergill and his 
colleagues appear to have described a disease more reminiscent of streptococcal 
pharyngitis/tonsillitis than diphtheria.  Without a throat culture to differentiate them, diphtheria 
and streptococcal pharyngitis can be easily confused with each other anatomically, and milder 
cases of either can be mimicked by viral infection.  For a pre-antimicrobial and thoughtfully 
observational era presentation see Osler, W. (1892) Principles and Practice of Medicine. New York:  
D. Appleton & Co.  Reprint (1978) Classics of Medicine Library. Birmingham, AL: Gryphon Editions, 
pp. 69-71, 74. 
601  Fothergill, Account, pp. 2-3. 
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pharyngitis – and too therapeutically focused to furnish any assistance.602Therefore, 
the only way for physicians to differentiate the variations encountered was to 
compare, contrast, and critique clinical observations amongst themselves.   
 
In early 1765, Edinburgh physician Francis Home published a short essay on 
croup to educate his colleagues on what he considered a disease sui generis.  It was a 
disease of children that occurred during the winter season. Moreover, he believed it 
was relatively unknown in Britain being a malady seen generally along the seashore, 
such as nearby Leith and Musselburgh.603Dr. Robert Simson wrote to Pringle from 
Coventry in May 1767 that he agreed with Home as he had seen a 
 
considerable number of children … with the Croup … which I never heard 
of in this place before; & which was intirely [sic] unknown to all the 
physicians of this part of the country.  I was no stranger to it, having 
seen hundreds with it on the coast of Fife.604 
 
 Home commented on 12 cases, of which nine died.  The three children who 
survived were between 15 months and two years of age.  They had a rapid onset of 
nasal congestion, fever, difficulty breathing, and the loud expiratory stridor that 
Home described as the ‘crowing of a cock’ and considered it diagnostic.605He 
remarked further that this form of croup was found during the winter season, 
inflammatory in nature, caused a visible swelling of the superior part of the trachea 
accompanied by a dull pain in that area, no difficulty swallowing, and usually resolved 
in a week.606 
 
                                                            
602   Latham, R.G. (1848) The Works of Thomas Sydenham, MD. vol. 1. London:  Sydenham Society, 
1848).  Reprint (1979), Classics of Medicine Library, Birmingham, AL: Gryphon Editions, pp. 243-
244. 
603  Home, F. (1765) An Inquiry into the Nature, Cause, and Cure of the CROUP. Edinburgh: A. Kincaid 
and J. Bell, pp. 5-6, 8, 9, 34.  Croup was also known as Suffacatio stridula. 
604  Simson to Pringle, 22 November 1767.  Pringle, MA, vol. 5, p. 506. 
605  Home, Inquiry, p. 9.  The loud stridor and a barking cough are characteristic of croup caused by 
parainfluenza A viruses. 
606  Home, Inquiry, pp. 10-14. 
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 Excepting two cases, the children who died were generally older, four to nine 
years.  They presented with similar initial symptoms to those who survived, but 
rapidly deteriorated.  No comfortable posture could be found in bed to assist 
breathing that required tremendous effort, and short dry coughs often brought up 
purulent matter.  These symptoms only worsened with death occurring in three to 
five days.607All of the post-mortem examinations of the trachea revealed a ‘white soft 
thick preternatural coat or membrane, easily separable from it, and generally loose 
upon it, and purulent matter lodged below, and around it’.608 This tough membrane, 
Home proclaimed, was the cause of croup.609He recognized clearly that croup had two 
distinct forms, the less dangerous inflammatory, and the more frequently fatal but 
less inflammatory purulent type.  The insidious nature of croup frustrated all 
prognosis until the purulent form had announced itself.610 
 
 Home offered a well-reasoned pathogenesis for croup that began with lymph in 
the blood.  He noted this nourishing part of the blood was found in greater quantities 
in young animals than in adults, and that the mucous exuded by the nose, fauces, 
trachea, etc. during a cold appeared to be analogous to the lymph.  Inspired cold sea 
air promoted mucous production in the trachea, particularly in children as their 
nerves were more irritable, and being young, they could not expectorate it 
efficiently.  Membrane formation, disease, and sometimes death followed.  At post-
mortem the lungs were always found in a normal state, hence Home concluded the 
membrane was the cause of disease and death.611 
 
After reading Home’s essay, Pringle asked Dr. John Steedman, also of 
Edinburgh, his opinion of Home’s observations.  Steedman replied that he had treated 
several children with croup and two had died of it the previous year.  He observed 
from a ‘particular noise in the throat, I imagined there was something … loose about 
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610  Home, Inquiry, pp. 46, 47, 51. 
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the epiglottis … I should think, that the obstruction in the trachea … a symptom, 
[rather] than the disease itself.612   
 
He also separated croup into spasmodic and inflammatory forms although he 
admitted they may be, as suggested by Home, merely stages of the same malady.  
Steedman, however, provided Pringle a more accurate picture of the child with croup 
than had Home. 
 
In the spasmodic kind, the patient soon after going to … sleep, is 
suddenly threatened with suffocation, starts up, & breathes with great 
difficulty & with a loud wheezing noise, so as to be heard in the next 
room, sometimes in the next story of the house613 … Children have … 
frequently a croup cough … this cough hath the sound of sawing timber & 
sometimes [like] the voice of a goose.614 
 
He also noted the diurnal nature of croup paroxysms and regular recovery, but that, 
once the membrane began to form, there was little to be done for the 
patient.615Home agreed, in fact, he despaired at the complete inefficacy of 
contemporary therapeutics to remove the membrane.  Home concluded, ‘We have … 
no method remaining to save the patient’s life, but that of extraction.  That cannot 
be done thro’ the glottis.  When the case is desperate, may we not try 
bronchotomy?’616 
  
 The observations of Home and Steedman, made on clinical and post-mortem 
examinations, led them to identify what appeared to be a relatively uncommon 
disease sui generis, record its epidemiological characters, and pathognomonic signs 
and symptoms.  Home suggested bold treatment – tracheotomy – which would be the 
                                                            
612  Steedman to Pringle, May 1765, Pringle, MA, vol. 5, p. 506. 
613  Steedman to Pringle, May 1765, Pringle, MA, vol. 9, p. 365. 
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mainstay of invasive therapy until the advent of intubation in the late nineteenth 
century.617 
 
Retrospectively, we can appreciate that the variations in microbial agents, 
virulence, transmission, human immune system function, and the self-limited nature 
of some diseases, that is, pathophysiological unknowns at that time, observed by 
practitioners in Edinburgh, London, and undoubtedly many of their colleagues in other 
towns, generated cognitive and epistemic confusion.  In the case of malignant sore 
throat, the reliability of the deductive nature of pathognomonic symptoms faltered in 
the face of confounding clinical observations.  Fothergill and Pringle were reluctant to 
let go of what they considered valid clinical theory, although their own and Reeve’s 
observations offered very compelling negative evidence, which Francis Bacon had 
cautioned about,618to that theory.  As we have seen, and will continue to see, 
eighteenth-century British practitioners relied upon inductive reasoning and 
experience, inspired by Bacon, to guide them clinically.619The observational 
methodology they advocated, and the variable nature of many disease presentations 
encountered made inductive logic the sensible way to obtain true knowledge and 
understanding.  Even though that knowledge was subject to falsifiability through 
negative evidence and, therefore, could only approach universal statements of truth 
through experimentation.  However, that experimentation, also advocated by Bacon, 
came slowly. 
 
                                                            
617  These data, which they communicated to their colleagues, would remain valid until L. Emmett Holt 
differentiated acute catarrhal from membranous laryngitis in the bacteriological era of 1897.  
Acute catarrhal laryngitis is known today as acute laryngotracheobronchitis caused predominantly 
by parainfluenza Type 1 viruses.  Holt recognized membranous laryngitis as a diphtheritic or 
streptococcal infection.  Holt, L.E. (1897) The Diseases of Infancy and Childhood. New York, NY:  
D. Appleton and Co., pp. 442-449.  See Hardy, A. (1992), ‘Tracheotomy Versus Intubation:  
Surgical Intervention In Diphtheria In Europe And The United States, 1825-1930’, Bulletin of the 
History of Medicine 66, pp, 536-559. 
618  Bacon, F. Novum Organum (Book 1) in Cummins, S. and Linscott, R.N. (eds) (1947) Man and the 
Universe: The Philosophers of Science. New York, NY: Random House, Aphorisms 46, 99, 105. 
619   See chapter 2, Young’s comments on digestion, pp. 46-47 and the circulation, p. 49, Apperley and 
Graeme’s comments on clinical medicine, p. 70; Chapter 3, collective clinical observations on sore 
throat, p. 144. 
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The emerging new clinical pictures were based on semiotics just as Cullen had 
used in his Nosology and, at first glance, do not seem to disagree with his rules for 
characterizing diseases in that nosology.620A review of Cullen’s description of 
Cynanche (sore throat, pharyngitis, tonsillitis, etc.), however, reveals a systematic 
presentation of cynanche types, whose semiotic and anatomic precision and rigidity 
did not mirror actual practice.621The epistolary exchanges among the thought 
collective above demonstrate a subtle transformation in thinking in regard to 
pathognomonic signs, disease specificity, and a more cogent and germane differential 
diagnosis. They also validated Pringle’s concern that the ‘properties of diseases’ were 
too complex to fit into ‘those methodical and strict arrangements which are 
applicable to plants’.622 
 
The cognitive foundation of these practitioners was being altered by their 
clinical observations, and this, in turn, made their mental environment more 
receptive to new conceptual thought.  In the case of sore throats, they could not 
explain the attendant pathophysiology, but together they could begin to construct the 
various clinical pictures of what they observed for a more dependable knowledge 
base, which, hopefully, would improve diagnosis and therapeutic decisions. 
 
     Pregnancy and Parturientium Morbi 
 
In the generation between 1730 and 1755, male midwives proliferated in 
Britain and lying-in hospitals accompanied this growth in London.623These hospitals 
                                                            
620  Cullen, W. (1800) Nosology, or a Systematic Arrangement of Diseases. Edinburgh: C. Stewart & Co., 
pp. xvii-xix. 
621  Cullen, Nosology, pp. 49-52. 
622  Thomson, J. (1859) An Account of the Life, Lectures, and Writings of William Cullen. vol. 2. 
Edinburgh: William Black and Sons, both quotes pp. 6-7. 
623  Wilson, A. ‘William Hunter and the varieties of man-midwifery,’ in Bynum, W. F. and Porter, R. 
(eds) (1985) William Hunter and the Eighteenth-Century Medical World. Cambridge: Cambridge 
University Press, pp. 343-369, see p. 363; Wilson, A. (1994) The Making of Man-midwifery, 
Childbirth in England, 1660-1770. Cambridge, MA:  Harvard University Press, pp. 1-2.  Lying-in 
Wards at Middlesex Hospital (1747), the British Lying-in Hospital (1749), the City of London Lying-
in Hospital (1750), the General Lying-in Hospital, later Queen Charlotte’s (1752), and the 
Westminster Lying-in Hospital (1766). Cody, L.F. (2004) ‘Living and Dying in Georgian London’s 
Lying-In Hospitals,’ Bulletin of the History of Medicine 78(2), pp. 309-348, see n. 1. 
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were for the wives of ‘industrious tradesmen, distress’d House-keepers … who are 
reduced to real want’, and wives of ‘indigent Soldiers and Sailors’, many of which 
were unable to produce marriage certificates and would not be admitted 
elsewhere.624The man-midwife transitioned from one who was called only for 
complicated cases to a routine consultant in normal deliveries.   
 
Female reproductive physiology and the entire process of labour and delivery 
were being observed and commented upon.  In the spring of 1763, Dr. William 
Steedman, informed Pringle in a manuscript concerning his observations on 
menstruation that women made blood faster and, therefore, were able to bear any 
immoderate blood loss easier and recovered more quickly, than men.625Dr. William 
Hunter noted that nature had provided the female with ‘surprising resources of 
strength’ with regard to procreation, and it was a rule with him to ‘leave all to 
nature, as much as he can, & never to hurry the labour, as it is incredible how long 
the weakest women suffer in this way, & recover’.626In a spring 1757 letter to friend, 
mentor, and colleague, Thomas Simson of St. Andrews, Pringle commented the  
 
common practice after delivery is to give the mother some grated 
nutmeg with sugar as a cordial, afterwards some cawdel [sic], or water 
gruel with wine, & after some hours of rest they give her draughts every 
5 or 6 hours of Sperma Ceti dissolved in the yolk of an egg with Pulv. 
Contrayerv. in each.  Dr. William Hunter told me he made no alteration 
in that particular.627 
 
Moreover, Hunter preferred not to use any instruments to assist delivery but 
deliver the child in the presenting position and had done so with success.628To these 
remarks on Hunter’s clinical preferences Simson replied, 
                                                            
624  Anonymous, An Account of the Westminster New Lying-In Hospital. No publisher, no date, p. 2. 
625  Pringle, MA, vol. 4, p. 236.  Steedman’s manuscript has not been found. 
626  Pringle, MA, vol. 4, both quotes p. 83. 
627  Pringle, MA, vol. 4, p. 82.  Spermaceti is a white waxy substance found in the head cavities of 
sperm whales and previously used in candles, as an emollient in ointments, and as a demulcent in 
medications.  www.britannica.com/topic/spermaceti; accessed 30 January 2019.  Dorstenia 
contrajerva is a rhizome grown in Central and South America and used as a stimulator of blood 
flow, particularly of the pelvis and uterus; an emmenogogue. 
628  Pringle, MA, vol. 4, p. 83. 
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I am glad Dr. Hunter relishes the simple practice in delivering women 
which is both reasonable and safe.  I know nothing worse founded than 
the common practice of treating lying in women for weeks together as if 
they were under a fever.  Those that are strong bear it, but the more 
delicate suffer greatly by that method: & how should they do otherwise?  
We suppose them to be in tolerable health when they fall into labour, & 
till that time they are using their ordinary diet.  After delivery they are 
drained; in which condition at other times, we [would assist their 
recovery] by a nourishing diet, instead of starving them.629   
 
Also, Dr. Hunter deplored the practice of midwives putting their hands into the 
uterus to remove the placenta, a practice that had been advocated earlier by Smellie, 
but corrected by him in the second edition of his book.  Hunter ‘never used any force 
in detaching & bringing away the placenta but left that work in a great measure to 
nature.’630Hunter quoted from Dutch physician, Frederik Ruysch,631and drew an 
analogy to other animals who were delivered without any assistance.  He wrote to 
Pringle in January 1766, that he blamed the violence and trauma incurred by this 
uterine intrusion for post-partum hemorrhages and inflammations.632 
 
By the mid-1750s, Hunter’s non-interventionist approach to the first state of 
labour was finding advocacy among the man-midwives in London.  However, in the 
second stage – the expulsion of the child – most man-midwives, including Hunter, 
could not keep their hands, or forceps, out of the birth canal to assist mother and 
child.  Charles White’s A Treatise on the Management of Pregnant and Lying-In 
Women (1773) was the first to advocate complete non-intervention in the second 
stage.633And, in the third stage – delivery of the placenta – Hunter and John Harvie’s 
concerns over the early and violent extraction of the placenta were 
                                                            
629  Pringle, MA, vol. 4, p. 84. 
630  Hunter to Pringle, January 1766, Pringle, MA, vol. 4, p. 87.  Wilson argues that Hunter, by his own 
admission, was not a total non-interventionist.  Wilson, ‘Hunter and the varieties of man-
midwifery’, p. 361. 
631  Frederik Ruysch (1638-1731) was a 17th century physician, superb anatomist, and medical educator 
in Amsterdam.  He improved the education and status of midwives.  Garrison, History of Medicine. 
4th edn., pp. 278, 283-284; Mettler, History of Medicine, p. 69. 
632  Hunter to Pringle, January 1766, Pringle, MA, vol. 4, p. 87. 
633  White, C. (1791), Treatise on the Management of Pregnant and Lying-In Women, 5th edn. London:  
Charles Dilly, pp. 110-112. 
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unambiguous.634‘The practice of delivering the placenta immediately after the birth 
of the child’, Harvie wrote, 
 
by introducing the hand into the uterus … to separate and extract it, 
which many practitioners have adopted … is attended with great pain 
and danger.  By such treatment the uterus must often be injured, and 
the consequences of this may soon after be mortification and death.635 
 
And, he continued, even if no significant damage was done there was something else 
to be dreaded, ‘an inflammation with fever … a fever indeed so fatal that few survive 
it’.636These concerns would only begin to be addressed by the end of the decade. 
 
Consequently, childbed, or puerperal, fever remained the major killer of new 
mothers in eighteenth-century British lying-in hospitals.637This tragic and frightening 
malady with its rapid onset, high fever, tachycardia, excruciating pain, and high 
mortality rate had been recognized since the time of Hippocrates.638But no clear 
agreement existed among authors, ancient or modern, on exactly what it was.  Some 
described it as a symptom of something else, such as milk fever, an obstruction or 
suppression of the lochia, or an inflammation of the uterus.639More importantly, the 
cure remained elusive.  There was no revolution in the management of puerperal 
fever. 
                                                            
634  Dublin man-midwife Fielding Ould wrote in a Treatise of Midwifery: in Three Parts (1742) that 
nature should be allowed to expel the placenta.  Brody, S. A. (1978) ‘Life and Times of Fielding 
Ould:  Man-midwife and Master Physican’, Bulletin of the History of Medicine 57(2), pp. 228-250, 
see p. 16. 
635  Harvie, J. (1767) Practical Directions shewing a Method of preserving the Perineum in birth and 
delivering the placenta without violence. London: D. Wilson and G. Nicol, p. 13. 
636  Harvie, Practical Directions, p. 14. 
637  In Scotland child-bed fever was called the weed.  Pringle, MA, vol. 7, p. 565.  Some late 20th and 
21st century historians have argued convincingly that rates of post-partum sepsis were not as high 
as once believed for the 18th century and lower than in the 19th century lying-in hospitals. Loudon, 
I. (1986) ‘Deaths in Childbed from the Eighteenth Century to 1935’, Medical History 30(1), pp. 1-
41; DeLacy, M. (1989) ‘Puerperal Fever in Eighteenth-Century Britain,’ Bulletin of the History of 
Medicine 63(4), pp. 521-556; Cody, ‘Living and Dying,’ pp. 342-343. 
638  19.5-39 deaths/1,000 deliveries during the 18th century.  Loudon, ‘Deaths in Childbed,’ p. 19. 
639  Hulme, N. (1772) A Treatise on the Puerperal Fever. London: T. Cadell, G. Robinson, and J. Almon, 
pp. i-ii; Denman, T. (1768) Essays on the Puerperal Fever, and on Puerperal Convulsions. London:  
J. Waters, p. 2; Leake, J. (1775) Practical Observations on the Child-Bed Fever. London: R. 
Baldwin and T. Evans, p. 10; Manning, H. (1775) A Treatise on Female Diseases. London: R. 
Baldwin, pp. 360-361. 
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However, at the lying-in hospitals in London, Manchester, and elsewhere a 
large enough volume of patients combined with a high concentration of attending 
physician mid-wives allowed a puerperal fever thought collective to emerge, and 
publish,640in the late 1760s and through the 1770s.  Leading actors in that collective 
were John Harvie, Thomas Denman, Physician-Accoucher to Middlesex Hospital, 
Nathaniel Hulme, Physician to the City of London Lying-In Hospital, and John Leake, 
Physician to the Westminster Lying-In Hospital, Charles White, Man-Midwife 
Extraordinary to the Manchester Lying-In Hospital, Henry Manning, and, of course, 
William Hunter.  Their reasoned observations from the wards and the morgue 
established a useful clinical picture of childbed fever and natural approach to 
childbirth. 
 
By 1775, this thought collective had arrived at a handful of significant 
conclusions concerning this malady.  They asserted that female diseases, in general, 
constituted a large part of medicine, but puerperal fever had been given scant 
attention or entirely neglected by ancient and modern authorities leaving uncertainty 
and dispute in its wake.641This, and the variety of opinions offered by ‘speculative 
men,’ were due, according to Leake, because they dealt in ‘probable conjectures 
rather than certain truths’ that were not ‘decided by demonstration and actual 
experiment’ but the ‘caprice of [their] reasoning faculties’ which led them ‘captive 
by the early prejudices of education and the reigning customs of countries.’642At a 
more local level, the persistence of puerperal fever arose from the ‘ignorance of 
people in general, and particularly of lying-in women and their attendants … which 
causes them to either neglect it, or to mistake it’ for something else.643White 
summed up the educational efforts of all concerned in that they were to ‘combat a 
                                                            
640  See White, C. (1772) A Treatise on the Management of Pregnancy and Lying-In women. London:  
London and Butter, W. (1775) An Account of Puerperal Fevers as they appear in Derbyshire, and 
some of the Counties adjacent. London: T. Payne. 
641  Hulme, Treatise, p. ii; Manning, Treatise, pp. iii, 360; Leake, Practical Observations, p. ii. 
642  Leake, Practical Observations, all quotes p. 14; White, Treatise, p. iv. 
643  Hulme, Treatise, pp. ii-iii, 29; Harvie, Practical Directions, p. 34. 
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set of pernicious maxims and opinions, built upon ignorance, and supported by 
prejudice and obstinacy.’644 
 
Puerperal fever occurred at all maternal ages and could follow a favourable 
and uncomplicated labour.  The causes of this tragedy were considered multiple and 
included poor air and the patient’s constitution.  Dr. Griffith and Dr. Maxwell 
Garthshore, physician to the British Lying-In Hospital,645regarded this fever as more 
frequent in crowded hospitals and unclean homes of the poor,646giving credence to its 
epidemic and contagious nature,647and when ‘endeavors to dilate the os internum, 
and too hasty a separation of the placenta’ occurred.648 
 
The onset of symptoms usually occurred in the first 24-72 hours post-partum, 
although variations extending out to 15 days were recorded,649and consisted of 
nausea, diarrhea, headache, severe lower abdominal/pelvic pain and swelling, 
shortness of breath, severe tachycardia, and fever.650Of these, Leake, Hulme, and 
Denman considered acute lower abdominal pain, swelling, tachycardia, and fever 
pathognomonic, although some variation depending upon the degree of disease, 
patient’s constitution, and time of onset was allowed by Denman and Manning.651If 
resolution were to occur it did so by the fifth day.  The crisis, so eagerly anticipated 
                                                            
644  White, Treatise, p. iii. 
645  Munk’s Roll, vol. 2, p. 259, munksroll.rcplondon.ac.uk; accessed 17 April 2018. 
646  Dr. Griffith to Pringle, 19 January 1769 and Dr. Maxwell Garthshore to Pringle, October 1768, 
Pringle, MA, vol. 8, pp. 391 and 39116, respectively; Harvie, Practical Directions, p. 34. 
647  Hunter to Pringle, 6 January 1766, Pringle, MA, vol. 7, p. 565; Leake, Practical Observations, pp. 
27-28.  
648  Denman, Essays, pp. 18-19. 
649  Hulme, Treatise, pp. 1, 3-4; Leake, Practical Observations, p. 40; Denman, Essays, p. 7; Manning, 
Treatise, p. 361; Hunter to Pringle, 6 January 1766, Pringle, MA, vol. 7, p. 565; Garthshore to 
Pringle, Pringle, MA, vol. 8, p. 391X. 
650  Hulme, Treatise, pp. 1-2; Denman, Essays, pp. 9-10; Manning, Treatise, pp. 361-363; White, 
Treatise, pp. 286-287. 
651  According to the Royal College of Obstetricians and Gynecologists (RCOG) the post-partum 
symptoms which should prompt recognition of sepsis and indicate the need for antibiotics are 
abdominal pain, fever (greater than 38°C) and tachycardia (greater than 90 beats/minute in the 
puerperium). Bacterial Sepsis following Pregnancy, Guideline No. 64b, April 2012, RCOG, p. 5.  
Leake’s description is more detailed for the first 48 hours of disease than his colleagues.  Leake, 
Practical Observations, pp. 19, 40-52; Hulme, Treatise, p. 19; Denman, Essays, pp. 10-11; 
Manning, Treatise, p. 363. 
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as a sign of impending recovery, was not seen in this fever,652and death could be 
expected any time from day five through 12.653 
 
All of these authors sought clarity in describing what Leake and Hulme believed 
was a disease sui generis, separate from all others and regular in its appearance.654 
Leake gave a sound refutation to the ideas of Gerhardt van Swieten and André Levret 
that the malady was caused by the ‘morbid translation of the corrupted milk, or 
putrid obstructed lochia’,655by noting that symptoms develop much too rapidly for 
those explanations.656Hulme included a differential diagnosis of similar maladies and 
the characteristics by which they could be distinguished from puerperal fever.657And 
he, more than others, was unambiguous about the relationship and meaning of post-
mortem findings and ward observations.  Hulme observed no uterine inflammation at 
autopsy, and, therefore, stated that his colleagues erred in finding the uterus 
culpatory.658He insisted puerperal fever was a primary disease caused by an 
inflammation of the omentum and intestines produced by the pressure of the gravid 
uterus against these structures.659 
 
Hulme’s common sense, erudite explanations, enthusiasm, and literary 
eloquence notwithstanding, there was well-founded dissent among his colleagues 
concerning clinical events and post-mortem findings.  These are well presented by 
Manning in his ‘Letter on the Puerperal Fever, to an eminent Physician at Vienna’ 
and, essentially, reside in the question:  are cause and effect being confused?660 
 
                                                            
652  Leake, Practical Observations, p. 56; Manning, Treatise, pp. 12-13.   
653  Leake, Practical Observations, p. 58; Hulme, Treatise, p. 17.  The resolution was the ‘coction 
[boiling or cooking] of the crude matter of disease’ via the patient’s strength, the innate 
properties of the disease, or by therapy.  Bailey, New Universal Etymological Dictionary.  The 
crisis was the point in the disease when the patient either died or began to recover.  Johnson, 
Dictionary.3rd ed. 
654  Hulme, Treatise, p. 15; Leake, Practical Observations, p. 10; Manning, Treatise, p. 361. 
655  Leake, Practical Observations, p. 58. 
656  Leake, Practical Observations, pp. 58-62. 
657  Hulme, Treatise, pp. 20-21. 
658  Hulme, Treatise, p. 157. 
659  Hulme, Treatise, pp. 147-148. 
660  Manning, Treatise, pp. 401-423. The Viennese physician remains anonymous.   
160 
 
Garthshore told Pringle he feared the fever was due to infection and was 
‘owing to an inflammation of the peritoneum, or, at least, began there’.661In October 
1768, Garthshore related a handful of cases to Pringle.  Mrs. Mallard, 36 years-old, 
had her post-mortem examination conducted by Mr. Greaves in the presence of Drs. 
Robert Bromfield, Thomas Denman, and Garthshore.  They noted ‘all the abdominal 
Viscera were found in a sound & natural state, there was no extravasated fluid of any 
kind, nor any morbid appearance’ and the uterus was contracted to ‘nearly its natural 
size, & whilst in situ showd no morbid appearance’,662 however upon dissection the 
group was surprised to find 
 
small quantities of purulent matter ouzing [sic] from imperceptible 
Orifices at small distances on the right side of the Pelvis … Upon looking 
more attentively to the Uterus several small soft Tubercles appeared on 
its external surface about the size of hazel nuts, these … were found full 
of laudable Pus … & had no communication.  In the middle of the Uterus 
on its fore & upper surface, there was a larger collection of matter, 
which seem’d lodged in the middle of its substance & had a [very small] 
Sinus … leading from it thro the muscular fibres of the Uterus.663 
  
On 23 May, surgeon/anatomist John Hunter opened a 36-year-old woman 
to find ‘specks of purulent matter … visible in many places of the Mesentery 
and great signs of very general and violent inflammation over the whole 
abdominal viscera … The outside of the Uterus seem’d much inflamed’.664On 10 
October, Surgeon William Hewson, opened a 37-year-old, who had been 
delivered at the British Lying-in Hospital, and found the 
 
Omentum … universally inflamed … glew’d to the subjacent viscera … by 
a purulent inflammatory crust and all the convolutions of the Intestines 
glew’d together in the same manner with fluid purulent matter in every 
interstice – There was about a Quart of thin wheyish colour’d serum 
extravasated in the open Cavity of the Belly with flakes of purulent 
matter swimming in it – The external surface of the Uterus (which was 
about twice as large as the natural size) The Ovaria, The Fallopian Tubes 
                                                            
661  Garthshore to Pringle, Pringle, MA, vol. 8, p. 391. 
662  Garthshore to Pringle, Pringle, MA, vol. 8, pp. 3913-3914. 
663  Garthshore to Pringle, Pringle, MA, vol. 8, p. 3914. 
664  Garthshore to Pringle, Pringle, MA, vol. 8, p. 3919. 
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& Ligaments seem’d to have been very much inflamed, and were one 
morbid confused Mass with small collections of purulent matter upon the 
Uterus itself & its appendages especially where they were joined to the 
Body of the Uterus – Its internal surface was sound & natural …665 
 
And, in October 1769, Hewson told Pringle that he had performed a post-
mortem examination on a puerperal fever victim, who had died on the fifth day, in 
Brownlow Hospital, and found the  
 
surface of the peritoneum, & external coat of all the viscera … in a state 
of inflammation, but not covered with the purulent matter ... However, 
in the cavity of the abdomen he found about 3 pints of a whitish matter, 
like true pus diluted with water.  But there was no ulcer any where … so 
that this matter was only an exsudation from the pores of those parts as 
usual.  The uterus seemed to have been little inflamed …666 
 
Although William Hunter told Pringle that in fatal cases of puerperal fever he 
had ‘always found signs of great inflammation of the uterus, spreading to the 
intestines & other viscera & [found] several abscesses formed’,667the true nature of 
puerperal fever would remain a mystery to these observers.  It could not have been 
otherwise.  However, to dismiss these practitioners as men who ‘failed at every turn 
to extricate themselves from a priori assumptions’668is incorrect and should not deter 
us from recognizing the cognitive progress made in clinical understanding and 
definition of puerperal fever. 
 
Confronted with a devastating disease whose symptomatology and post-mortem 
findings did not coincide with the teachings of ancient or modern authorities,669the 
                                                            
665  Garthshore to Pringle, Pringle, MA, vol. 8, p. 39112. 
666  Hewson to Pringle, 25 October 1769, Pringle, MA, vol. 8, p. 619. 
667  Hunter to Pringle, 6 January 1766, Pringle, MA, vol. 7, p. 565. 
668  Hallett, C. (2005) ‘The Attempt to Understand Puerperal Fever in the Eighteenth and Early 
Nineteenth Centuries:  The Influence of the Inflammation Theory’, Medical History 49(1), pp. 1-
28, see pp. 5-6.  Professor Hallett maintains that the main point of contention in the 18th century 
was whether puerperal fever was an inflammatory or putrid disease.  Since practitioners could not 
understand either of those concepts in late 19th century terms, she dismisses them as trapped in a 
Kuhnian ‘pre-paradigm era’ and, presumably, intellectually crippled.  The work of Alexander 
Gordon is ignored.  Ibid., pp. 1, 26-27. 
669  See Hulme, Treatise, Chapter 5. 
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physicians quoted above formed a Fleckian thought collective, or what would be 
known today as an informal Puerperal Fever Working Group.  The purpose of which – 
seen clearly in their writings – was an attempt to establish a new consensus on the 
clinical picture of this disease.  In this they had some success.  Puerperal fever was a 
unique disease that could follow the most favourable delivery.  It was associated with 
unclean surroundings, efforts to dilate the os internum, and too rapid placental 
delivery, could be epidemic, and perhaps contagious.  Pathognomonic symptoms, time 
of onset, indications of recovery or impending death had been accurately ascertained. 
 
Post-mortem findings, based on organ (solidist) pathology, generated some 
confusion in that the origin of the inflammation and putridity could not be 
determined with certainty.  In this respect, Hulme could be accused of ignoring 
negative autopsy evidence in his rush to establish the pathological culpability of the 
omentum and intestines, and Hunter’s comment to Pringle above resounds with as 
much clarity and accuracy as solidist pathology would allow.670 
 
All of this was significant cognitive progress.  New thought patterns concerning 
familiar subjects generated from observation and experience which produced new 
clinical knowledge, the majority of which, could be agreed upon, used, and published 
by leading practitioners in Britain.  This epistemological shift in understanding 
puerperal fever was a primary factor which led Alexander Gordon to recognize the 
puerperal fever transmission pattern during an epidemic in Aberdeen from December 
1789 to March 1792.671 
 
                                                            
670  What Hunter could not see was that in puerperal endometritis ‘virulent organisms invade the 
uterine wall and lymphatic vessels, from there they pass to the peritoneal surface of the uterus, 
giving rise to peritonitis.  Furthermore, organisms may spread to blood-spaces, which are still 
numerous and large in the puerperal uterus, and eventually pass into the general blood-stream, 
giving rise to septicemia’. Taylor, J. (1931) ‘Puerperal Infection,’ Postgraduate Medical Journal 
6(71), pp. 184-191, quote p. 186. 
671  If this seems like slow progress, remember that the work of Pasteur, Lister, Koch, and George 
Sternberg establishing the bacteriological theory of disease causation took a generation and was 
not completely accepted by the medical profession for a generation after that. 
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Gordon was an experienced midwife when the epidemic blossomed, well versed 
in the puerperal fever literature, and kept a journal of his cases.672At the end of this 
28 month epidemic, Gordon had performed 64 deliveries and assisted in 13 others that 
had contracted puerperal fever.673He stated that puerperal fever had similar 
characters to erysipelas, not exactly the same, but ‘there is an analogy between them 
and they are concomitant epidemics’.674He recognized the abdomen as the general 
seat of the disease, but autopsy results focused him on the ovaries, all of which had 
shown signs of inflammation.675Gordon declared that the disease was due to a specific 
contagion, not some foul atmospheric constitution, because ‘this disease seized such 
women only, as were visited, or delivered, by a practitioner, or taken care of by a 
nurse, who had previously attended patients afflicted with this disease’.676All of this, 
led him to the ‘disgreeable declaration … that I myself was the means of carrying the 
infection to a great number of women’.677 
 
This should give the reader pause for three reasons.  First, Gordon’s discovery 
that puerperal fever was contagious occurred half a century before Oliver Wendell 
Holmes in Boston (1843) and Ignaz Philipp Semmelweis in Vienna (1846-47) came to 
the same conclusion.678Perhaps Holmes and Semmelweis were familiar with Gordon’s 
study. 
 
Second, Gordon reasoned from symptomatic and anatomical clinical 
observations to post-mortem findings, and back again.  He diagnosed and treated 
each patient individually but understood the disease process and progress in the 
aggregate, presented his cases as an epidemiological study, and arrived at accurate 
                                                            
672  Gordon, A. (1795) A Treatise on the Epidemic Puerperal Fever of Aberdeen. London: G. G. and J. 
Robinson, pp. 15-49. 
673  Gordon, Epidemic, Table of Cases, pp. 17-21. 
674  Gordon gave credit to Claude Pouteau (1725-1775) and Dr.s Thomas Young and Francis Home, of 
Edinburgh, for suggesting this connection.  Gordon, Epidemic Puerperal Fever, pp. 55-56; Mettler, 
History of Medicine, p. 967. 
675  Gordon, Epidemic, p. 61 
676  Gordon, Epidemic, p. 63. 
677  Gordon, Epidemic, p. 64.  See Lowis, G.W. (1993) ‘Epidemiology of Puerperal Fever:  the 
Contributions of Alexander Gordon’, Medical History 37, pp. 399-410.  My italics. 
678  Garrison, History of Medicine.4th edn., pp. 433-434; Mettler, History of Medicine, pp. 975-976. 
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conclusions.  Other than the transmission of the disease, there is nothing of the iatro-
mechanist or iatro-chemist in his thinking.  Gordon was a product of the 
epistemological shift just discussed. 
 
And third, excepting Cecilia Mettler, historians of medicine, even Douglas 
Guthrie, have seldom told the puerperal fever tale with clarity and 
accuracy.679Gordon’s role is presented not as prefatory, but rather subsidiary to 
Holmes and Semmelweis, who remain medical oracles in a pre-microbial world.  Yet, 
one cannot help wondering how many women would have survived childbirth in the 




Chronic illnesses spoke in a lower voice to practitioners and patients over a 
longer period.  Usually, their symptomatic expression only became louder when the 
disease was well-advanced and multiple organs had become involved.  Post-mortem 
examination notwithstanding, the human torso and cranium were black boxes filled 
with anatomical structures that did not give up their functionality easily.  Therefore, 
explaining internal maladies from observational data was a difficult task and 
                                                            
679  Irvine Loudon has put historical and statistical accuracy to the puerperal fever discussion.  Loudon, 
I. (1992), Death in Childbirth:  An International Study of Maternal Care and Maternal Mortality 
1800-1950.  Oxford:  Oxford University Press; Idem. (1986), ‘Deaths in Childbed from the 
Eighteenth Century to 1935’, Medical History 30, pp. 1-41; Idem., (2013), ‘Ignaz Semmelweis’ 
studies of death in childbirth’, Journal of the Royal Society of Medicine 106 (11), pp. 461-463.  
Gordon, later his London colleague Thomas Denman (1801), Holmes, and Semmelweis were 
ignored, and at times denigrated, by their colleagues for suggesting physicians and midwives were 
responsible for puerperal fever.  Although Gordon is credited with recognizing that puerperal fever 
looked like erysipelas, was highly contagious, and transmitted by practitioners, his astute 
reasoning remains a sideshow to Holmes and Semmelweis.  This may be due to Holmes and 
Semmelweis causing more of an uproar among their colleagues in Boston and Vienna, respectively, 
the fact that Gordon lived in relatively remote Aberdeen, or perhaps because he lived in the 
eighteenth century.  Garrison, History of Medicine.4th edn., pp. 433-434; Mettler, History of 
Medicine, pp. 970-971; Castiglioni, A. (1941) A History of Medicine. New York, NY: Alfred A. 
Knopf, p. 725; Guthrie, D. (1946) A History of Medicine. London: J. B. Lippincott, pp. 318-319; 
Ackerknecht, E.H. (1982) A Short History of Medicine, Revised Edition. Baltimore, MD: Johns 
Hopkins University Press, pp. 187-188; Porter, R. (1999) The Greatest Benefit to Mankind:  a 
Medical History of Humanity. New York, NY: W. W. Norton, p. 369. 
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pathological confusion ensued. However, some very astute clinical observations are 
illustrated by cardiovascular and gastrointestinal diseases. 
 
Cardiovascular Diseases 
      
     Asthma and Dropsy 
 
Although asthma defined as reactive small airway disease of the lungs certainly 
existed, it was unknown to eighteenth-century practitioners.  To them asthma was 
defined more simply as a ‘difficulty breathing, proceeding from the ill Affection of 
the Substance of the Lungs’.680In older patients, asthma was often accompanied by 
wheezing in the chest and oedema in the lower extremities.  This oedema was called 
a dropsy, or hydrops, and defined as a ‘stagnation of the watery Humour in the Habit 
of the Body, or some Cavity of it; and it is either general, as an Anasarca and Ascites 
… Or particular, confined to one part, as a Dropsy in the Head, Breasts, Hand, Foot, 
etc’.681Eighteenth-century practitioners recognized dropsy, like asthma, as a disease 
not a symptom.682 
 
In the older patient, asthma and dropsy often appeared together, but the 
relationship was not clear.  Pringle was consulted in 1755 by a man of 50 years who 
complained of a ‘difficulty of breathing upon any brisk motion especially upon going 
up stairs; also of a dry cough’.683Upon examination Pringle 
 
felt too great a tightness in his Epigastric region, and a plain fluctuation 
in his belly.  There was no doubt … of the … existence of a Hydrops 
Ascites, and I suspected … there was water in the Thorax, whether that 
was in the cellular Membrane, or in a cavity of the Breast.  [B]esides the 
cough and labour of breathing upon motion, some nights he could 
                                                            
680  Harris, J. (1704) Lexicon Technicum: or, an Universal English Dictionary of Arts and Sciences. 
London:  no publisher, see asthma. 
681  Harris, Lexicon, see hydrops.   
682  Peripheral oedema and ascites can be symptom of heart, kidney, liver, or pancreatic disease or 
abdominal cancer. 
683  Pringle, MA, vol. 2, pp. 11-12. 
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scarcely ly [sic] down from the frequency of his dry cough and a sense of 
suffocation especially after falling asleep.684 
 
In addition to the abdominal fluctuation, the patient’s legs were swollen.  Pringle 
struggled to free him of this excess water with diuretics and observed that ‘when his 
Belly and Legs had fallen upon the use of the diuretics his cough and shortness of 
breath were little mended’.685The diuretics first used were rejected by the man’s 
stomach over time, and Pringle had to employ alternatives.  These helped as they 
appear to have increased urine production.  Pringle asked Dr. Edward Hulse’s opinion, 
which was to add quicksilver (mercury) to the treatment regimen as he had had good 
results in asthmatic cases.  This was done, and G. H.’s peripheral oedema and asthma 
were relieved.686 
 
Contemporaneously, John Huxham commented that it was imperative for the 
aorta to receive the same amount of blood from the left ventricle as was ‘thrown off 
from the right Ventricle through the pulmonary Artery; and that in the very same and 
equal Time, or a fatal deluge would soon overwhelm the Lungs’, and he wondered 
‘what Mischief would ensue’ should this not occur, but did not offer any 
suggestions.687Traditional hydro-mechanistic thought was evolving from astute 
anatomical observations and the function suggested by that anatomy during post-
mortem examinations.    
 
In mid-February 1756, Pringle attended a case of ‘spurious asthma’ in a 55-
year-old woman who complained of a ‘constant and heavy sense of oppression about 
the region of the heart, & a difficulty in breathing’.688He found her pulse ‘strangely 
irregular & deprest [sic],’ her urine output was small, and ‘she could not at all bear to 
lie upon her right side & was troubled with a … palpitation when she lay on the 
                                                            
684  Pringle, MA, vol. 2, p. 12. 
685  Pringle, MA, vol. 2, pp. 13-14. 
686  Pringle, MA, vol. 2, pp. 14-18. 
687  Huxham, Observations on the air and epidemic diseases, first quote p. vi., second quote p. vii. 
688  Pringle, MA, vol. 3, p. 112. 
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left’.689A hydrops pectoris690was the suspected cause of her asthma, and Pringle felt 
his diagnosis confirmed by 
 
her legs & thighs pitting with water … the paucity of her urine and its 
colour.  Two punctures … being made in each leg, (the lowest near the 
ancle [sic]) a pretty large quantity of fluid was discharged, but without 
any relief to her breath, even though during the oozing of the punctures 
the patient made her water more plentifully than before’.691 
 
Pringle treated her unsuccessfully with diuretics until her death on 3 May.  The 
following day John Hunter performed the autopsy in the presence of Mr. Middleton 
and Pringle.  No collections of water were found in the abdomen, thorax, or 
pericardium.  The abdominal viscera were in a sound state as were the lungs.  The 
heart, however, was of an 
 
uncommon large size, and of a flabby texture692… The left Auricle was 
considerably enlarged beyond the natural size693… The Valvulae mitrales 
viz. those between the left Auricle & Ventricle were contracted into 
irregular hard Tubercles or knots.694 
 
Pringle’s pathophysiological explanation of this case can only be appreciated in its 
entirety, 
 
It [appears] the first disorder had been in the Valvula mitrales, which 
probably gave way at the time, when the Patient was first seized with a 
difficulty in breathing, that is, instead of [closing] the passage between 
the left Ventricle & Auricle, [during] systole of the heart, … these valves 
had allowed the blood to rush back upon the stream coming by the 
Pulmonary vein into the sinus of the left side … [T]he left Auricle and 
sinus would have a pulsation every time the heart contracted; and from 
that circumstance the Patient might feel an unusual beating at the 
heart. 
 
                                                            
689  Pringle, MA, vol. 3, pp. 112-113. 
690  A collection of fluid in the chest. 
691  Pringle, MA, vol. 3, p. 113. 
692  Pringle, MA, vol. 3, p. 211. 
693  Pringle, MA, vol. 3, p. 212. 
694  Pringle, MA, vol. 3, p. 212. 
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This reflux of the blood from the left Ventricle into the sinus, would also 
occasion the difficulty in breathing, and short dry cough, by making a 
stoppage of the blood in the lungs; for when the heart contracted and 
threw part of the blood back upon the left auricle & sinus, in effect 
upon the pulmonary vein, the free circulation thro’ the lungs must have 
been impeded. 
  
Upon the same principle the right Ventricle would meet with 
opposition in it’s contraction from the difficulty in passing the blood 
through the lungs by the pulmonary Artery; & the straining to overcome 
this obstruction would dilate that cavity, & indeed the whole Organ … & 
of the complaint … made of feeling the beating of her heart so strongly 
when she lay on her left side.695 
 
 This series of events appeared clinically as an odd heartbeat, difficulty 
breathing (asthma), dry cough, and peripheral oedema.  Pringle called this ‘spurious 
asthma in so far as the lungs were at last found not to have been primarily affected, 
but the heart’.696 
 
This is an elegant, hydro-mechanical description of the natural history of 
congestive heart failure due to mitral valve disease.  But it is a different hydro-
mechanism to that of Pitcairn or Boerhaave.  Pringle is not concerned with fluids, 
solids, or mathematical calculations of pressure inside the ventricle per se, but as an 
integrated hydraulic system that had to function as Huxham had suggested.  Pringle 
recognized that if the valves began to fail over time, refluxed blood would back up in 
the system, causing a vascular obstruction that by its volume and increasing pressure 
would not only cause dilatation of the left ventricle, but of the entire heart.  From 
this he extrapolated all the clinical symptoms, except oedema,697that he observed in 
the patient.   
 
                                                            
695  Pringle, MA, vol. 3, pp. 212-213.  My italics. The incompetent mitral valve was the primary cause 
which allowed a certain amount of blood meant for the aorta to reflux from the left ventricle into 
the left auricle, pushing back against pulmonary vein blood flow, impeding pulmonary circulation, 
increasing the diastolic blood volume in, and, eventually, the size of, the left ventricle.   
696  Pringle, MA, vol. 3, p. 111. 
697  Although Pringle understood the basic effects of volume and pressure in the heart and lungs and 
recognized that excisions in oedematous legs permitted serum flow, intra- and extra-vascular fluid 
mechanics were unknown to him. 
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In 1762, Pringle was consulted by a 22-year-old man whose chief complaint was 
coughing up blood.  Five years prior he had had a fever of the ‘pleuritic kind, & ever 
since … was subject to violent palpitations upon any greater motions as dancing, 
walking quick &c. for a long time after … even going up a stair would sensibly quicken 
his pulse’.698Pringle perceived a phthisis pulmonalis (tuberculosis), but also 
‘suspected the heart concerned’.699Six years later, the young man died suddenly as he 
passed through Canterbury.  His body was opened by a Dr. Lynch, who sent a report to 
Pringle stating the pericardium was full of water and upon opening the heart the ‘left 
ventricle, where it opens into the aorta we found an osseous substance that almost 
stopt [sic] up the passage’, and appeared not to be ‘any concrescence, but a part of 
the heart so changed’.700Accompanying the report was the preserved section of heart 
that puzzled Lynch.  Pringle and John Hunter examined the section together and 
remarked that the 
 
semilunar valves between the left ventricle & aorta were much 
thickened, very irregular in their surfaces, & almost one piece of bone; 
the edges of these valves (which are naturally loose) adhered to one 
another two thirds of their length, leaving a round hole in the middle 
(for the passage of blood into the aorta), about the size of a large goose 
quill; the circumference of this hole was firm, indeed boney, so that 
nothing of a Valvular structure remained … the Valvulae mitrales (viz. 
those valves placed between the left auricle & ventricle) were likewise 
much thickened, irregular in their surfaces & almost grown into one 
piece of bone, leaving a very narrow passage for the blood.701 
 
Pringle concluded that the ‘original disease had been in the heart … beginning when 
the patient labored under that real, or supposed inflammation of the lungs … That 
                                                            
698  Pringle, MA, vol. 7, p. 376. 
699  Pringle, MA, vol. 7, p. 376. 
700  Pringle, MA, vol. 8, first quote p. 369, second quote p. 370. 
701  Pringle, MA, vol. 8, p. 370.  Pringle and Hunter were quite likely looking at the sequelae of a Group 
A streptococcal infection of the heart valves known as rheumatic endocarditis. Group A hemolytic 
streptococcal infection would not be linked to rheumatic fever and its frequent sequelae, 
rheumatic endo- and pericarditis, until after the advent of general penicillin usage after 1945 and 
prophylactic use of antibiotics was not advocated by the American Heart Association until 1955.  
Rothstein, W.S. (2003) Public Health and the Risk Factor. Rochester, NY: University of Rochester 




from an inflammation of those valves … there had been a gradual ossification, till at 
last the circulation was … stopt’.702 
 
 Sudden Death 
 
Sudden death, preceded by dizziness, faintness, heart palpitations, and/or 
chest pain, offers another example where the conjunction of clinical observations and 
post-mortem examinations were translated into new clinical understanding.  On this 
subject Pringle quoted from Giovanni Lancisi, that ‘If a palpitation is joined to an 
Asthma, fainting & great inequalities of the pulse, if the palpitation be great & 
frequent, it is a sign of some great disorder in the heart itself, or large blood vessels, 
& betokens sudden death, on the Patient’s committing irregularities’.703 
 
In the spring of 1757, General Herbert, another of Pringle’s patients, grasped 
his chest suddenly, said he felt very sick, collapsed, and died.704John Hunter 
performed the autopsy with Mr. Middleton and Pringle observing.  Hunter found the 
brain tissue normal in appearance, but with blood engorged vasculature.  The lungs 
and pericardium were sound, but the 
 
heart was … large … The apex was grown to the pericardium, & at that 
part the substance of the heart had lost its muscular texture & had 
become thin & firm almost like a membrane … All valves were in good 
order, the right ventricle seemed perfectly sound; but … the septum 
were of a whitish colour & of a callous consistence.  Mr Hunter observed, 
that he had always found paralytic muscles of this pale colour, & 
toughness.705 
 
                                                            
702  Pringle, MA, vol. 8, pp. 370-371. In rheumatic heart disease the valve leaflets become thickened 
with fibrous tissue and/or calcific deposits, the chordae tendineae shorten and adhere together, 
and valvular cusps become rigid.  This gives a narrow opening for blood flow and allows for 
regurgitation into the left atrium during systole. 
703  Lancisi, G. (1707) De subitaneis mortibus, Lib 1st C. xix. 5.  Pringle, MA, vol. 3, p. 220. 
704  Pringle noted that Herbert had suffered a hemorrhage in MA, volume 4 and referred the reader to 
MA, volume 2, p. 122, but that page had been cut from that volume.  Further discussion of this 
case supports the notion of an earlier small cerebral accident.  Pringle, MA, vol. 4, pp. 96-97, 100-
101. 
705  Pringle, MA, vol. 4, pp. 97-99. 
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Pringle pondered the cause of so sudden a death and reasoned that if the initial 
insult had been in the brain the patient would have died apoplectic, unable to make 
any last statements.  Therefore, he focused on Herbert’s diseased heart and 
suggested that ‘some imperfect contractions’ had allowed blood to accumulate in the 
ventricles, irritating then ‘strongly to contraction’ which put a large quantity of blood 
into the brain causing the ‘cessation … of the heart, by stopping the secretion of the 
nervous fluid at its source’.706Pringle noted that Herbert’s discomfort, sense of 
impending doom, and last words appeared to 
 
indicate a difficulty of circulation through the heart … This may be 
accounted for … from the base state of the heart unable to transmit the 
blood freely when its motion [should accelerate].  For the same reason 
he was much relieved … by bleeding, i.e. by lessening the quantity of 
blood & giving the heart less to do.707 
 
Another case involved an obese, 50-year-old man with a two-year history of 
chest palpitations, faintness, and falling.  The man told Pringle the palpitations and 
faintness usually occurred in the morning and he never lost consciousness, although 
‘sometimes they would seize him in walking and … with so much faintness as to oblige 
him to stop short till he recovered himself or go into the nearest house to sit 
down’.708The man died suddenly after a long walk.  The autopsy revealed a normal 
appearing heart, but surrounded by so much fat that Pringle commented 
 
                                                            
706  Pringle, MA, vol. 4, p. 100. 
707  Pringle, MA, vol. 4, pp. 100-101.  My italics. Pringle’s explanation of the cause of death based upon 
John Hunter’s dissection is, once again, elegant in its astute simplicity and clarity; the 
pathological effects of abnormal anatomy are explained with reference to normal cardiac 
physiology as it was understood.  The walls of Herbert’s hypertrophied heart were thin and firm, 
without the normal texture of muscle.  As he had remained communicative unto death, Pringle 
ruled out acute brain injury and postulated that an abnormal heart rhythm would not permit 
enough blood to be pumped when activity increased the heart rate.  Hence, the patient found 
relief when bled as it reduced blood volume and, therefore, the heart’s workload. Herbert most 
likely suffered from congestive heart failure, perhaps due to high blood pressure and complicated 
by atrial fibrillation.  Congestive heart failure from high blood pressure or valvular disease leaves 
the heart enlarged and, as walls are stretched thin, it becomes a less efficient pump.  Atrial 
fibrillation is due to a disruption of electrical impulse from the atria to ventricles which leaves the 
atrial contraction in a disorganized and ineffective state. 
708  Pringle, MA, vol. 4, pp. 290, quote 291. 
172 
 
such abundance … might well disturb the motion of the heart709… Cases 
similar to this, in the symptoms, have lately been distinguished by the 
name of Angina pectoris … [I]t is not unlikely … he would have … sooner 
or later, died suddenly.710 
 
 In May 1770, Major-General Armiger died suddenly on his wedding night.711John 
Hunter performed the autopsy and wrote to Pringle that the heart was very large, but 
otherwise normal in appearance, but the aortic valves 
 
were thoroughly ossified and immoveable … one of them being 
somewhat turned inwards towards the heart.  I supposed that it must in 
some degree have obstructed the circulation … [causing] an imperfect 
jet from the heart, & … by its resistance, an enlargement of the right 
ventricle,712the aorta ascendens was likewise enlarged and ossified.713 
 
In October 1779, Pringle observed John Hunter’s dissection of a 66-year-old  
female and noted the ‘coronary artery was ossifyed, the beginning of the Aorta was 
stiff like parchment, without that elastic feel natural to that vessel … Mr Hunter said, 
he did not doubt of finding several ossifications … if we looked for them’.714Hunter’s 
opinion concerning, what we call atherosclerosis, was that as any artery ossifies it 
becomes ‘first harder and more brittle … less tough or more easily to be torn … and … 
then the boney substance is formed’.715 
 
Post-mortem observations of diseased hearts were beginning to be linked to 
symptoms manifested before death and proposed as the cause of death.  More 
importantly, if a practitioner had enough experience with the symptoms, he could 
make a reasonable guess about the functional deficit, and, occasionally, the 
therapy.716Pringle reasoned that, from the size of Herbert’s heart and the thin walls 
                                                            
709  Pringle, MA, vol. 4, p. 290.  My italics. 
710  Pringle, MA, vol. 4, p. 293. 
711  Pringle, MA, vol. 6, p. 1978. 
712  Pringle, MA, vol. 8, p. 294. 
713  Pringle, MA, vol. 9, p. 129. 
714  Pringle, MA, vol. 5, pp. 300, 509. 
715  Pringle, MA, vol. 3, p. 305. 
716  Diuretics, frequently broom ashes, were the mainstay of therapy.  William Withering recognized the 
benefit of Foxglove tea (Digitalis purpurea) from folk practices in certain dropsies in his practice 
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of the left ventricle, the heart probably could not pump blood efficiently when the 
heart rate was accelerated.  Hence, he correctly concluded that the reason 
venesection gave relief in this case was due to the reduction in blood volume, 
thereby, ‘giving the heart less to do’.717In this case and with the woman with spurious 
asthma, Pringle demonstrated a correct understanding of fundamental cardiac 
physiology and pathophysiology based on eighteenth-century thinking:  1) Blood is 
pumped by the heart through the body in a closed loop, 2) an obstruction in that 
system results in a back-up of blood, and hence 3) disease is produced.  However, in 
these cases the disease-producing, but never observed, circulatory obstructions so 
frequently referred to in eighteenth-century medicine became tangible realities. 
 
Acute and Chronic:  Gastrointestinal Mysteries 
 
 For the eighteenth-century practitioner, the gastrointestinal tract, the primae 
viae, was considered the main thoroughfare to maintaining health and had to be kept 
open through daily bowel motions.  Belching, flatulence, indigestion, nausea, and 
heartburn were common maladies attended to by practitioners with a variety of 
dietary recommendations and liquid palliatives.  Costiveness (constipation) was an 
individual constitutional flaw that required constant attention, and, a patient, if 
costive, had to have the primae viae opened by purges and/or clysters (enemas) so 
that medications could be properly received and assimilated.  The nature of gastric 
function, however, remained an unconfirmed mixture of mechanical and chemically-
mediated actions and the absorptive function of the intestines presumed.718Many 
                                                            
and correspondence on the subject from 1777-1783, but could not sort out cardiac from liver, 
kidney, or pancreatic origin.  Withering, W. (1785) An Account of the Foxglove and Some of its 
Medical Uses. Birmingham:  M. Swinney.  Reprint (1979) Classics of Medicine Library. Birmingham, 
AL:  Gryphon Editions. 
717  Pringle, MA, vol. 4, p. 101. 
718  Common digestion theories included the stomach as a grinder that broke down food by muscular 
contractions and as a fermentation vat.  The experiments of René de Réaumur and Lazzaro 
Spallanzani on gastric juices during the eighteenth century, retrospectively, directed thinking 
correctly, but made little impact on contemporary physiological thinking.  Mettler, History of 
Medicine, pp. 134-135.  William Beaumont’s elegant experiments on the role of gastric juices in 
digestion from 1825 to 1833 demonstrated conclusively that digestion was a chemical process.  
Beaumont, W. (1833) Experiments and Observations on the Gastric Juice, and the Physiology of 
Digestion. Plattsburgh, NY: F. P. Allen. 
174 
 
gastrointestinal ailments were transitory, more likely to respond to tincture of time 
rather than supposed effective therapy, others waxed and waned.  Some, however, 
presented with what appeared to be relatively benign symptoms or those of a waxing 
and waning nature, and then suddenly progressed rapidly into fatal events as the 
following examples demonstrate. 
 
In April 1767, Pringle was called to visit Colonel Campbell Dalrymple, former 
governor of the island of Guadaloupe,719who suffered with chronic colics.  Dalrymple 
had found no relief from practitioners and, after three days without stool, had dosed 
himself for two days with salts, manna, and castor oil, but without success.720Pringle 
found his abdomen tense and quite painful.  Over the next 36 hours, he bled, 
clystered, and dosed Dalrymple with laudanum (an elixir of alcohol and opium) for 
pain without any success.  The following morning at nine, Pringle observed that all his 
efforts were fruitless and Dalrymple died six hours later.721The next morning John 
Hunter performed the post-mortem with Dr.s Huck and Pringle in attendance.  The 
findings were rather unremarkable until they saw the lower jejunum and ileum were 
 
covered with many red spots, and were slightly glewed [sic] together by 
a transudate of coagulable lymph which we considered a mark of a 
recent inflammation … the whole intestinal canal was distended with 
air, but contained neither worms nor hardened excrements … The 
appendicula caeci vermiformis [vermiform appendix] was gangrened & 
perforated, so that air issued out when it was pressed … It appeared that 
the mortification was the immediate cause of the patient’s death, yet it 
did not appear what the cause was of the inflammation that brought on 
the mortification.722 
 
                                                            
719  Dalrymple was Governor of Guadeloupe from June 1760-1763.  Scots Magazine 22 (August 1760), p. 
448; Smelzer, M. (1955) The Campaign for the Sugar Islands, 1759. Chapel Hill, NC: University of 
North Carolina Press, p. 160. 
720   Pringle, MA, vol. 8, pp. 270-271. 
721   Pringle, MA, vol. 8, p. 272. 
722  Pringle, MA, vol. 8, p. 273. Acute appendicitis followed by perforation remains a surgical 





The second case began on a Sunday with 21-year-old female, developed flank 
pain that was followed by nausea, vomiting, and constipation over the next three 
days.  On Thursday, her abdomen became painful and Dr.s Garthshore and Richard 
Huck were consulted.  They found a tense abdomen and a ‘greater Fulness [sic] on the 
right side a little lower than the Navel’.723Clysters, bleeding, warm baths, and oral 
medications procured no relief.  She died on the seventh day of illness in tremendous 
pain.724Garthshore, Huck, and John Hunter attended the autopsy in which they found  
 
a dirty … fluid in the Pelvis and lower Part of the Abdomen … the lower 
End of the Ilium was found black and mortified … [T]he Intestine just 
above the Valvula Tulpii [ileocecal valve] where it ends in the Caecum, 
was strangulated by a Membranous Fibre or Band, which surrounded the 
whole Intestine, and completely obstructed the Passage of every Thing 
downwards.  On one Part the Intestine was quite cut thro, and the dirty 
Liquid found in the Cavity of the Abdomen had escaped through this 
Aperture … a Long membranous Fibre that took its Rise from … the 
Mesocolon, and adhered by its other Extremity to the Intestine … had 
formed a Loop which included & strangulated … the Ilium and so brought 
on the Mortification.725 
  
Here Garthshore and Huck observed the development of an acute abdomen and 
Hunter described an intestinal obstruction of extrinsic origin, that is, the ilium 
became trapped in a fibrous band of tissue which strangled blood circulation to that 
area, produced the acute symptoms, eventually perforated the bowel, and generated 
the fatal peritoneal infection. 
 
The last example occurred in Lord Morton, aged 65 years, and a patient of John 
Pringle.  By autumn 1769, Morton had been troubled since 1754 with intermittent 
stomach pain, at times acute, which was in the ‘pit of his stomach, and so confined … 
he used to say, he could cover it with a shilling’.726On 11 October, increasing stomach 
pain and fullness put him in bed where he belched up a coffee-coloured fluid mixed 
                                                            
723  Pringle, MA, vol. 8, p. 488. 
724  Pringle, MA, vol. 8, p. 488. 
725  Pringle, MA, vol. 8, p. 489. 
726  Pringle, MA, vol. 1, p. 149. 
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with blood.  These symptoms increased before he died two days later.  During the 
post-mortem examination,727John Hunter noted a general inflammation of the 
abdomen with the ‘Liver, Stomach, Intestines, and omentum adhered by a glutinous 
matter to the peritoneum, & to those other parts with which in a natural state they 
only are in contact’.728He considered these adhesions of recent formation as he could 
separate them with his hands.  He also found a quart of fluid which appeared to have 
come from the stomach.  As Hunter examined the back of the pylorus he found a pea-
sized hole in the stomach with contents the 
 
colour of weak coffee … but … no blood except what was mixt with the 
fluid, and gave it the dark brownish cast … The stomach was sound, 
except in the pylorus, which part was so much contracted as not to 
admit the end of one’s little finger …the valve of the pylorus was 
obliterated, so that upon the whole, the structure of this part had 
become considerably irregular.729 
  
 Hunter commented that the inflammation had to have been quite recent, as 
only the pylorus was in a morbid state which appeared to have progressed over some 
years.  As to the perforation, Hunter commented that although it 
 
probably preceded the inflammation of the bowels … we cannot suppose 
that it had subsisted, at least of that dimension even a few hours, but 
must have been the cause of the inflammation, by letting out the 
contents of the stomach … Possibly, this part of the stomach being 
weak, or being ulcerous, was burst open by the force of vomiting upon 
the last attack.  The coffee-colour was owing to the oozing of blood 
from the small vessels … which is so often a fatal sign.730 
 
                                                            
727  Pringle did not attend this autopsy but discussed the findings with Hunter afterwards.  Pringle, MA, 
vol. 1, p. 156. 
728  Pringle, MA, vol. 1, p. 154. 
729  Pringle, MA, vol. 1, p. 155. 
730  Pringle, MA, vol. 1, p. 156. Pringle’s recorded symptoms and Hunter’s autopsy findings strongly 
support the diagnosis of gastric ulcer disease in the lower portion of the stomach (pylorus) with 
intermittent flare-ups and very localized pain over 14 years.  Hence, the distortion of the pyloric valve 
and irregularity and morbid appearance of the lower end of the stomach.  An acute exacerbation of 
this disease with vigorous vomiting finally produced a perforation of the stomach permitting an influx 




Our ability to suggest a retrospective diagnosis is directly attributable to the 
changing cognitive approach of the medical and surgical practitioners from the 
observations and descriptions they recorded.  The foregoing three cases, like those of 
the diseased cardiovascular system above, are not described in an ontological context 
of acrid humours, vague vascular obstructions, or morbific matter.  From the nature 
of these post-mortem reports, it is evident that the ontological context is changing 
from the unobservable to anatomically and physiologically observable phenomenon.  
The conclusions drawn from symptomatology and post-mortem findings of the chronic 
diseases reviewed established a chronological series of events that over time would 
transform into a disease process, a new pathophysiological foundation, upon which 
similar cases could be evaluated in the future.   
 
As these examples of acute and chronic diseases demonstrate, British 
practitioners were observing and contemplating pathological processes and diseased 
structures at a much more profound and intuitive level than the term solidist 
pathology would imply.  Granted, integrating bedside symptoms accurately with 
acute, chronic, and post-mortem observations was a slow process.  In all cases, the 
sick patient needed to have a diagnosis so treatment could begin.  This was usually a 
single diagnosis, but not always a specific disease.  The pathognomonic 
symptomatology of puerperal fever, although similar to erysipelas, encouraged a 
relatively rapid acceptance of it as a disease sui generis, a specific disease.  However, 
symptoms previously considered pathognomonic began to be reassessed.  More 
importantly, the cognitive effect of the variability of symptoms, duration, and 
outcomes among patients with fever, sore throat, and chronic diseases, which led to 
unexplained observations and negative evidence, suggested a greater complexity, if 
not specificity, of disease processes than previously believed. 
 
The cognitive environment of a growing British thought collective was 
becoming more receptive to the shifting epistemological perspectives introduced by 
these new clinical pictures and their explanations.  The limitations of what 
practitioners could know, suggested by Locke, about diseases and their effects were 
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being questioned.  The pathophysiological concepts and accepted clinical pictures of 
disease, that is, the epistemological understanding of disease ontology, 
pathophysiology, and semiology, of Sydenham, Hoffmann, Boerhaave, and even 
Huxham, were being reconsidered.  To what extent that receptivity included 








 The epistemological transition in British medicine is also recognized in the 
realm of therapeutics.  This may confound some readers as this has been considered 
traditionally the century of extreme bloodletting, use of strong cathartics and 
purgatives, such as antimony, mercury, and rhubarb, and of general polypharmacy.  
Erwin H. Ackerknecht brought the various aspects of eighteenth-century treatment 
together in a broad, and somewhat frenetic, definition when he wrote it was 
 
dominated by eclecticism, i. e. a chaotic mixture of chemiatric and 
Galenistic practices which are interpreted partly on … humoral 
pathology, partly … of a pathology of solids … [A] strengthening of 
Hippocratic tendencies, i. e. expectative tendencies confident of the 
healing power of nature, and of therapeutic skepticism.  [We also] note 
… dangerous therapeutic activism, which is mostly presented as 
‘reform’.  [N]umerous apologies of medicine shows that medicine is 
passing through a crisis, that confidence in medicine is shaken.  But it is 
less the medicaments themselves than their application that is 
criticized.  The mad desire … to systematize is not always conducive to 
reasonable therapeutics.731 
 
However, he also applauded the fact that pharmacopoeias were stripped of magic, 
pharmacologic recipes were beginning to be evaluated for genuinely effective 
ingredients, and folk remedies were examined for efficacy.732 In this regard, 
Ackerknecht commented that the ‘real practical progress in the field of objective 
examination of therapeutic experience … was realized in England [and remained] 
during the eighteenth century the land of the philosophy of experience’.733Indeed, 
objective therapeutic examination was being realized throughout Britain.734Clinical 
                                                            
731  Ackerknecht, E.H. (1973) Therapeutics, From the Primitives to the 20th Century. New York, NY:  
Hafner Press, p. 78. 
732  Ackerknecht, Therapeutics, p. 78. 
733  Ackerknecht, Therapeutics, p. 91. 
734  This idea is supported by the work of Earles, M.P. (1961) ‘Early theories of the mode of action of 
drugs and poisons’, Annals of Science 17(2), pp. 97-110; Earles, M.P. (1963) ‘Experiments with 
drugs and poisons in the seventeenth and eighteenth centuries’, Annals of Science 19(4), pp. 241-
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observations were not limited to collections of similar individual patient assessments 
of therapeutic efficacy from practitioners across Britain.  Clinical trials of various 
therapeutic modalities in patient populations in hospitals, aboard ships at sea, and in 
armies in the field were also being pursued.  It has been proposed that those trials 
were directed toward understanding and validating drug activity physiologically via 
current theories.735 And, Paul Kopperman has suggested that British therapeutics, 
specifically the use of evacuations and particularly venesection, became more 
moderate during the second half of the century, although it was only a transient 
change.736 
 
In this chapter, we will evaluate those suggestions, the impact of maturing 
epidemiological science, and the continued faith in the validity of clinically obtained 
data until confirmed by experiment.  Our focus will be upon the prevention of scurvy 
and smallpox, venesection, specific and effective drug therapy, and electrotherapy.  
In other areas of clinical practice that we have explored, practitioners generally 
exhibited a robust cognitive receptivity for considering and applying new ideas and 
methods to old subjects.  This endeavour was conducted mostly within the 
medical/surgical community and had little input from society at large.  In the 
therapeutic realm, however, serious dissention among practitioners occurred as 
observations and experiments created new hypotheses for testing and societal opinion 




 Traditionally defined, therapeutics is the ‘part of physick that teaches the 
method of curing diseases or that is employed in finding out remedies against them 
                                                            
254; Young, G. (1753), Treatise on Opium.  London:  A. Millar; and Maehle, A.-H. (1999) Drugs on 
Trial: Experimental Pharmacology and Therapeutic Innovation in the Eighteenth Century. 
Amsterdam: Rodopi. 
735  Earles, ‘Early theories,’ p. 99; Maehle, Drugs on Trial, p. 8. 
736  Kopperman, P. (2002) ‘The Drive toward More Moderate Therapies in British Medicine, 1750-1800’, 
Proceedings of the 37th International Congress on the History of Medicine. Galveston, TX:  
University of Texas Medical Branch, pp. 266-274. 
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and prescribing and applying them’.737 Disease prevention appears, at the time the 
foregoing definition was published in 1756, not to have been considered a part of 
traditional therapeutics.  This idea, however, is a bit incongruous in an era when the 
Hippocratic Corpus was being reviewed for dependable knowledge and the ancient 
idea of a balanced personal regimen for health survived in the form of maintaining 
the non-naturals in equilibrium to avoid illness.  An appropriate regimen to prevent 
illness prepared by ancient physicians for their patients was a crucial part of therapy.  
An antecedent remedy, if you will, against disease.  This was also the practice of mid-
eighteenth-century British practitioners in advocating an equilibrium of non-naturals.  
Prevention was understood to be part of the traditional definition of therapeutics.   
 
Preventive interventions from ancient times until the late 1890s were based on 
empirical evidence.  In the West, preventive methods were largely directed toward 
avoidance or control of a diseased environment (marshes, freshly turned earth, 
weather cycles) and sanitary food and water consumption.  The eighteenth century 
would experience not only the expansion of these general prevention concepts, but 
also a recognition of increased disease risk found in specific occupations and 
populations.738 Population thinking and group comparisons – the foundation for 
epidemiological science – matured and broadened John Graunt’s conception of public 
health during the century.  We observed one example of this epistemic change in 
Alexander Gordon’s causal explanation of puerperal fever in Aberdeen and will 
encounter it again in this chapter.   
 
In 1700, Bernardino Ramazzini published some of his clinical experiences in a 
volume titled De morbis artificum.  A practical handbook on hazards found in various 
occupations, such as poisoning with mercury in surgeons and pharmacists, lead in 
painters, antimony in tinners and coloured-glass workers, and sulphur fumes in 
                                                            
737  Bailey, N. (1756) The New Universal Etymological English Dictionary. vol. 2.4th edn. London: T. 
Waller. 
738  Riley, J.C. (1987) The Eighteenth-Century Campaign to Avoid Disease. London: Macmillan and 
Tröhler, U. (2000) “To Improve the Evidence of Medicine”:  The 18th century British origins of a 
critical approach. Edinburgh: Royal College of Physicians. 
182 
 
blacksmiths, it assisted the growing focus on special populations.739 Ramazzini also 
identified military and naval service as occupations with their own particular 
risks.740However, another half century would pass before John Pringle, Francis Home, 
Richard Brocklesby, Donald Monro, and James Lind examined systematically disease 
risks and prevention of the same among soldiers and seamen.741 
 
This epistemological change led to another:  the concepts of control over, and, 
thereby, predictability of, acute diseases and fledgling efforts to provide the means 
to that end.  In 1750, Pringle gave an epidemiologically sound explanation for 
hospital, jail, and ship’s fevers being all the same illness (presumed today to have 
been louse-borne typhus) and described methods of prevention for them in London’s 
jails.742He reiterated these points in Observations on the Diseases of the Army (1752) 
but applied preventive modalities to a broader range of diseases in the military 
environment.  Pringle cautioned, however, that prevention was difficult to 
accomplish because it required individual responsibility for proper implementation.  
An individual had to think and act against something that was not perceived as an 
immediate threat.743Therefore, Pringle stated that field commanders were 
responsible for the health of their soldiers on campaign and the ‘prevention of 
diseases cannot consist in the use of medicines, or depend upon any thing a soldier 
shall have it in his power to neglect; but upon such orders … as he must necessarily 
obey’.744 
                                                            
739  Ramazzini, B. Wright, W.C. (trans.) (1940) Diseases of Workers. Chicago, ILL:  University of Chicago 
Press, pp. 43, 45, 46, 65, 67, 69, 77.  Reprint (1983) Classics of Medicine Library. New York, NY: 
Gryphon Editions. 
740  Ramazzini, Diseases of Workers, pp. 359-375, 459-469. 
741  Pringle, J. (1752) Observation on the Diseases of Armies. London: A. Millar; Home, F. (1759) 
Medical Facts and Experiments. London:  A. Millar, A. Kinkaid, and J. Bell; Lind, J. (1757) An Essay 
on the Most Effectual Means of Preserving the Health of Seamen.1st edn. London: A. Millar.  All 
three authors wrote on their experiences during the War of the Austrian Succession, 1742-1748. 
742  Pringle recognized that these fevers were all one illness at the hospital at Nairn during the Culloden 
Campaign, spring 1746.  Pringle, J. (1750) Observations on the Nature and Cure of Hospital and 
Jayl-Fevers, In a Letter to Dr. Mead. London:  A. Millar and D. Wilson, pp. 2-3, 5-7, 46-52. 
743  This remains a problem in twenty-first-century US military service. 
744  Pringle, Observations on the Diseases of the Army.2nd edn. (1753), pp. vi, quote ix. The letter to 
Mead (n. 12) and the seven editions of Observations on the Diseases of the Army, made Pringle a 
subject matter expert on malignant fever.   
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Francis Home, surgeon to Sir John Cope’s Regiment of Dragoons, engaged 
diseases at the regimental level, saw the ill effects of poor hygiene routinely, and 
developed concerns about fecal-oral transmission in camp.745He convinced Cope to 
issue a regimental order for soldiers to cook in their own kettles daily and boil all 
water before drinking it.746In the aftermath of the Seven Years War (1756-1763), 
Richard Brocklesby and Donald Monro would also prepare military medical manuals 
using Pringle’s format, but written at the regimental and regimental hospital level.747 
 
James Lind, one of the most astute and concise medical thinkers and authors of 
the eighteenth century, perceived preventive medicine as, simultaneously, an 
extremely valuable separate and integrated branch of medicine.  Lind’s experiences 
as surgeon aboard HMS Salisbury during the War of the Austrian Succession (1742-
1748), his therapeutic trials on that ship which demonstrated that citrus fruit was a 
cure for scurvy, and his conclusions, noted in chapter three, concerning infectious 
disease transmission from his observations as Chief Physician, Royal Naval Hospital 
Haslar during the Seven Years War (1756-1763) demonstrate this comprehensive 
thinking.  Moreover, he recognized for the Royal Navy, as Pringle had done for an 
army in the field, that preventive modalities were imperative if operations at sea 
were to be successful.  Lind believed that prevention should consist as little as 
possible in the use of medicines, ‘but rather in such general Precepts as all may easily 
obey’.748The precepts fell into two categories, 1) methods to prevent disease 
generation aboard ship and 2) precautions to stop the spread of disease once 
acquired.749 
 
To preclude disease generation Lind stated that crews should not be recruited 
off the streets or from prisons.  Those returned from sea duty should be given clean 
                                                            
745  See chapter 3, Acute Disease. 
746  Home, Medical Facts, p. 56. 
747  Brocklesby, R. (1764) Oeconomical and Medical Observations, In Two Parts. London: T. Becket and 
P. A. DeHondt; Monro, D. (1764) An Account of the Diseases which were most frequent in the 
British Hospital in Germany. London:  A. Millar, D. Wilson, & T. Durham. 
748  Lind, Essay.1st edn. (1757), quote pp. xv-xvi. 
749  Lind, Essay.1st edn. (1757), p. xvii. 
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and proper clothing, three weeks of fresh provisions and green vegetables in lieu of 
meat; those found to be ill should be quarantined and their clothes burned.  Shallots, 
garlic, onions, and leeks, which Lind noted were cheap, should be added to the diet 
as they precluded the majority of disorders by promoting perspiration.750Lind 
commented that ‘all manner of Roots, Fruits, and Vegetables [should be] sold at a 
reasonable rate in the Fleet … Sutlers should be required to keep things in stock or 
lose their licence’.751 
 
Cleanliness of both ship and crew were essential.  Lind advocated using the 
Reverend Dr. Stephen Hales’ ventilators752to ensure air purity aboard ship, and sailors 
should be required to air their chests, clothes, and bedding often.  Lind also 
encouraged cold bathing in tubs while aboard ship or an early morning swim in the 
ocean to cool, refresh, and brace the body’s fibres for the day’s work.  He 
commented that bathing was ‘not only an Excellent Means of health, but of 
cleanliness’.  Individuals not complying with these directives should, according to 
Lind, be ‘compelled to become more cleanly.’753 
 
To stop the spread of contagious disease Lind depended on the use of 
ventilators, fumigation with burning gunpowder two or three times a day, and 
isolation of patients from other crewmembers.  His preferred place for holding the 
sick was under the Forecastle in warmer weather and in the Gun Room during the 
winter months.  These areas were to be free of chests, furniture, and crowds.  The 
patients were not be placed too close together. Above all, they were to be bathed 
and have clothes and bed linens changed regularly.  Bedding was to be aired daily, 
                                                            
750  Lind, Essay.1st edn. (1757), pp. 1-2, 11-12, 14. 
751  Lind, Essay.1st edn. (1757), quote pp. 15-16.  A rob is a condensation of citrus juices obtained by 
dehydrating the juice with heat. 
752  Hales, S. (1743) A Description of Ventilators:  whereby Great Quantities of Fresh Air May with Ease 
be conveyed into Mines, Hospitals, Work-Houses and Ships, In Exchange for their Noxious Air. 
London:  W. Innys, R. Manby, T. Woodward. 
753  Lind, Essay.1st edn. (1757), first quote p. 42, second quote p. 43. 
185 
 
weather permitting.754As an individual preservative against illness once it had broken 
out aboard ship, Lind recommended a glass of ‘Bark-Bitter taken once or twice a 
Day’.755 
 
Lind wrote in 1757 that the ‘prophylactic and preventative Branch of medical 
Science’, permits as much or ‘even more Certainty, than the curative Part.’756He 
went on to argue that the predictability over disease obtained through prevention 
would provide an economic dividend to the service in the form of reduced hospital 
facilities, supply costs, and crew turnover.757These two thoughts demonstrate a 
profound intellectual approach to clinical medicine.  Disease could be predicted and 
prevented at the ship’s crew level with effects that reverberated in the Admiralty.  
This was not founded upon theory but constructed from reasoned observations over 
time. 
 
Regrettably, Lind could not guarantee the predictability he desired with 
eighteenth-century science.  Empirically based preventive modalities often resulted in 
doing the right thing for the wrong reason.  Explanations for the failure of such 
preventive measures could be problematic, and, therefore, the predictability of, and 
faith in, those measures suffered accordingly.  Coherent, agreed upon explanations 
for preventive measures based upon experimental evidence were required to rectify 
this situation and bring about epistemic change in the medical community, 
governmental agencies, and the public.  In the following discussions of sea scurvy,758 
                                                            
754  Lind, Essay.1st edn. (1757), pp. 79-84, 87-90.  Daily airing in sunlight if conducted for an 
appropriate time is disinfecting.  See Sternberg, G. (1893) ‘Disinfection at Quarantine Stations, 
especially against Cholera,’ New York Medical Journal 57, pp. 57-62. 
755  Lind, Essay.1st edn. (1757), p. 91.  Cinchona, or Jesuit’s, bark contains quinine and was used to 
treat a variety of fevers and as a tonic to strengthen the fibres.  Lind credited Pringle for this 
suggestion from Pringle’s observations on hospital fever and other diseases, and to the clinical 
experiences of John Huxham in Plymouth, and George Cleghorn on Minorca.  Lind, Essay.1st edn. 
(1757), pp. 91-92. 
756  Lind, Essay.1st edn. (1757), both quotes p. xi. 
757  Lind, Essay.1st edn. (1757), pp. xii, xiii, xvi. 
758  Many eighteenth-century practitioners believed that scurvy at sea differed from scurvy on land.  
Lind believed scurvy was the same disease no matter where it occurred, and he noted that 
Boerhaave, Hoffmann, and Pitcairn agreed.  Lind, J. (1753) A Treatise on the Scurvy. London:  
Sands, Murray, and Cochran, pp. 61-69.  Hereafter cited as Treatise on Scurvy.1st edn (1753).  
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smallpox inoculation, and venesection we will focus on the difficulties of reconciling 





The perennial scourge to maritime operations, scurvy was defined as a putrid 
disease from its symptoms – fatigue, swollen and bleeding gums, cutaneous ulcers, 
fetid breath, swollen and painful legs – which to eighteenth-century practitioners 
indicated that the victim was putrifying from the inside due to a reduced circulation 
of humours.759The putrefactive process left the body’s fluids in an alkaline state.  
Therefore, therapy consisted of eliminating this alkalinity via acidic medications.  
Lind noted the fermentative quality of green vegetables, by which they became 
acid.760Lind commented that the juice of lemons and oranges had this acid ready 
made without going through any fermentation, but he also believed that acidity alone 
was not enough to cure scurvy.761Some other property had to be in play.  Predisposing 
causes – preceding illness, indolence, fatigue, cold moist air, and/or a depressed 
state of mind – influenced the disease as did a relaxed state of body fibres, weakened 
digestion, and reduced perspiration.  Of these, exposure to cold, moist air was 
considered the main cause.762Occasional, or more accurately, occasioning, causes – 
indigestible diet, food of poor nutritional content, and fear or other passions of the 
mind – acted in conjunction with the predisposing causes to produce scurvy.763 
 
                                                            
Scurvy is due to a deficiency of Vitamin C, without which the body cannot synthesize collagen for 
connective tissue production.   
759  Lind, Treatise on Scurvy.1st edn (1753), pp. 148-151; 272-274, 298. 
760  Lind, Treatise on Scurvy.1st edn (1753), pp. 303, 307-308, 310. 
761  Lind, J. (1772) A Treatise on the Scurvy.3rd edn. London:  S. Crowder, D. Wilson and G. Nicolls.  
Reprint (1980) Classics of Medicine Library. New York, NY:  Gryphon Editions, pp. 234-239. 
Hereafter cited as Treatise on Scurvy.3rd edn. (1772). 
762  Lind, Treatise on Scurvy.1st edn (1753), pp. 107-108, 283-286.  Milman, F. (1782) An Inquiry into 
the Source from whence the Symptoms of Scurvy and of Putrid Fevers arise. London:  J. Dodsley, 
pp. 6-15. 




Lind commented that long abstinence from ‘green herbage, vegetables and 
fruits’ was not the sole cause of the disease, or it would have been more accurately 
recorded by ancient authors describing the effects of siege warfare.764Moreover, he 
noted that scurvy raged throughout the Channel squadron after ‘less than six weeks at 
sea; and after having left Plymouth, where plenty of … greens were to be had’.  This 
episode left Lind with 400 sailors down with scurvy.765He then wrote that indubitably 
the ‘disease was not occasioned solely by the want of vegetables for … the ship’s 
company of the Salisbury, in much longer cruises, kept quite free from the distemper, 
where their want of fresh vegetables were similar’.766However, on the following page 
Lind commented that it is a 
 
certain and experienced truth, that the use of greens and vegetables is 
effectual in preventing the disease, and extremely beneficial in the 
cure; and … abstinence from them, in certain circumstances, proves the 
occasional cause of [scurvy]; yet there are unquestionably to be found at 
sea, other strong sources of [scurvy]; which with respect to the former 
we shall hereafter distinguish [as] predisposing causes.767 
 
Later in the same chapter he commented that cold, moist sea air was an ‘extremely 
powerful cause’ when combined with no green vegetables 
 
seldom fails to breed it … Experience sufficiently shews [sic] greens or 
fresh vegetables, with ripe fruits, are the best remedies for it … [and] 
the most effectual preservatives against it.768 
 
And in chapter seven, Lind remarked that ‘all we can infer from experience, is, that 
in certain cases, as in the scurvy, vegetable juices and fruits … are found necessary to 
preserve health and life’.769 
                                                            
764  Lind, Treatise on Scurvy.1st edn (1753), p. 90; Lind, Treatise on Scurvy.3rd edn. (1772), p. 50. 
765  Lind, Treatise on Scurvy.1st edn (1753), pp. 91-92; Lind, Treatise on Scurvy.3rd edn. (1772), pp. 51-
52.  To completely deplete the body of vitamin C usually takes eight weeks without that vitamin.  
Lind’s account suggests that, while ashore, the seaman’s diet was routinely low in vitamin C. 
766  Lind, Treatise on Scurvy.1st edn (1753), pp. 92-93; Lind, Treatise on Scurvy.3rd edn. (1772), p. 52. 
767  Lind, Treatise on Scurvy.1st edn (1753), p. 93; Lind, Treatise on Scurvy.3rd edn. (1772), p. 53.  
Italics are his. 
768  Lind, Treatise on Scurvy.1st edn. (1753), p. 115; Lind, Treatise on Scurvy.3rd ed., pp. 71-72. 
769  Lind, Treatise on Scurvy.1st edn. (1753), p. 309. 
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In May 1747, Lind had demonstrated unequivocally the preventive and curative 
effect of fresh lemon and orange juice in an elegant case-control study aboard HMS 
Salisbury.  A fact that was confirmed by the experience of others.770He recognised the 
impossibility of maintaining fresh fruit stores on long voyages and provided a recipe 
for producing condensed lemon juice, called a rob, bottled for use at sea.771Although 
practical, robs were expensive to produce.  Moreover, the rob could not always be 
counted upon to prevent or cure scurvy.  Lind observed that greens, vegetables and, 
particularly lemon and orange juice, had some quality beyond being acidic that 
prevented and cured scurvy.772However, his production methods reduced the 
concentration of that quality (vitamin C) in the final product.773 
 
Lind’s Treatise on Scurvy (1753) is a comprehensive, erudite, well-written 
volume that made him a subject matter expert on scurvy.  It is also the foundation for 
nearly a half century of ambivalence concerning the cause and prevention of scurvy.  
Lind denied that sea-salt or salted provisions caused scurvy and defended the sailor’s 
diet – salted beef, pork, and fish, biscuit, pease, oatmeal, and beer – as 
appropriate.774For him, cold, moist air, and wet conditions met with in the northern 
or far southern latitudes remained the primary cause.  The want of greens, 
vegetables, or fruit only became an important secondary cause under adverse physical 
conditions at sea.  When joined with the variability of effectiveness of lemon rob and 
the associated procurement and production costs, such ambivalence should not 
surprise us.  And yet, Lind encouraged a search for more cost-effective methods to 
produce lemon rob in volume.775He also recommended preserving fruit juices and 
green vegetables obtained in-ports of call.  Through experimentation he found it ‘very 
                                                            
770  Lind, Treatise on Scurvy.1st edn. (1753), pp. 191-196. 
771  Lind, Treatise on Scurvy.1st edn. (1753), pp. 207-208. 
772  Lind, Treatise on Scurvy.1st edn. (1753), pp. 301, 304; Lind, Treatise on Scurvy.3rd edn. (1772), p. 
236. 
773  Lemon, orange, or lime rob was produced by condensing the juice in broad flat open pans over a 
fire.  This method allowed the ascorbic acid (vitamin C) to be depleted in the final product by 
oxidation. 
774  Lind, Treatise on Scurvy.1st edn. (1753), pp. 87-89, 117; Lind, Treatise on Scurvy.3rd edn. (1772), 
pp. 47-49, 73. 
775  Lind, Essay.1st edn. (1757), p. 32. 
189 
 
easy to preserve Greens, Pot-herbs, and proper vegetables, a sufficient Time at Sea.  
The Method, however simple, is effectual.’776 
 
Preserving the green vegetables suggested by Lind posed logistical challenges 
for both merchant and Royal Navy vessels at sea.  However, sauerkraut could be 
produced in volume, relative to other vegetables, kept longer, and was more easily 
stored aboard ship.777Captain James Cook brought large stores of sauerkraut on his 
voyage to Tahiti (1768-1771), and on his world voyage (1773-1776).778He considered it 
‘highly antiscorbutic’ and found that the seamen ate it with gusto.779Furthermore, 
upon returning from his three year voyage around the world aboard HMS Resolution, a 
voyage in which his crew experienced no scurvy, Cook wrote to John Pringle that he 
had ‘no great opinion of [lemons and oranges]’ in their ability to prevent scurvy.780 
 
Cook also carried large quantities of malt – barley grain that had been steeped 
in water then dried – of which an infusion was made called wort, or sweet-wort.781The 
idea to use malt as a preventive and cure for scurvy was the brainchild of David 
McBride, MD of Dublin.  He had read Pringle’s experiments on antiseptics which 
demonstrated that vegetables ferment as they decay producing an acid that retards 
the putrefaction of meat in vitro.782McBride reasoned that since scurvy was a putrid 
                                                            
776  Lind, Essay.1st edn. (1757), pp. 33, quote 34. 
777  Sauerkraut is high in vitamin C.  See the Victualing Office recipe for making sour kraut in Pringle, 
MA. vol. 9, p. 320. 
778  Cook’s high regard for the antiscorbutic properties of sauerkraut and wort began during his voyage 
in the Endeavour to Tahiti in 1768-1771.  Beaglehole, J.C. (1974) The Life of James Cook. 
Stanford, CA:  Stanford University Press, pp. 135-136, 170-171. 
779  Cook, J. (1776) ‘The Method taken for preserving the Health of the Crew of His Majesty’s Ship the 
Resolution during her late Voyage round the World’, Philosophical Transactions 66, pp. 39-44, 
quote 39.   
780  Cook to Pringle, 7 July 1776, Philosophical Transactions 66, p. 44.  At this time Pringle was 
President of the Royal Society and keenly interested in all aspects of Cook’s voyage.  See Otto 
Sonntag, O. (ed.) John Pringle’s Correspondence with Albrecht von Haller. Basel:  Schwabe & Co., 
pp. 30-38. 
781  Cook, ‘Method taken for preserving the Health of the Crew’, p. 40. 
782  Pringle’s experiments on antiseptics were appended to Observations on the Diseases of the Army.  
McBride probably referred to Experiments 20, 21, and 35.  Pringle, Observations on the Diseases of 
the Army.2nd edn., pp. 341-342, 362-365.  Lind also noted that Pringle’s experiment 35 
demonstrated that ‘flesh soops [sic] stuffed with vegetables to be eminently antiscorbutic’.  Lind, 
Treatise on Scurvy.1st edn. (1753), p. 309. 
190 
 
disease and all vegetables had this antiseptic quality, the juice of cereal grains would 
prevent and cure scurvy in vivo.  After a couple of failed clinical trials,783his theory 
was given its first well-documented and unconfounded784 test by Mr. (later Dr.) 
Badenach aboard the Nottingham, an East Indiaman bound for Bombay in March 
1766.785 Badenach bought malt of good quality, kept it dry, ground only the amounts 
immediately required, poured boiling water over it, and let it steep in a closed 
copper decoction pot for four hours.786He treated six cases of scurvy successfully over 
10 days with two to four pints of wort per patient daily.  These patients exhibited 
some resolution, and two began to regain strength by day four of treatment.  
However, he ran short of malt some days before landfall and patients 
relapsed.787McBride’s theory was sound, but malt has less vitamin C content than 
other vegetables and some vitamin C was undoubtedly lost in wort preparation. 
  
Although Lind proved what prevented and cured scurvy, he insisted the 
environment, not diet, was the primary causal factor, but continued to pursue dietary 
correctives.  This cogent example of traditional theory conflicting with clinical 
observations illustrates the cognitive struggle occurring as practitioners let those 
observations lead them to valid medical concepts.  Indeed, Lind’s ambiguity 
                                                            
783  In April 1762, McBride secured an Admiralty supported study at the Naval Hospitals in Portsmouth 
and Plymouth.  The study failed due to uncooperative study subjects, apparently sneaking other 
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received a report.  McBride had also contacted individual naval surgeons aboard men-of-war to try 
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A Methodical Introduction to the Theory and Practice of Physic. London:  W. Strahan, T. Cadell, 
and A. Kincaid, pp. 639-640.   
784  An experiment with wort on HMS Jason in October 1765 was nullified when the surgeon allowed 
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McBride, D. (1767) Historical Account of a New Method of treating the Scurvy at Sea. London: A. 
Millar and T. Cadell, pp. 12, 20, 21, 24. 
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Wholesome Liquor:  A Study of Beer and Brewing in 18th Century England and Her Colonies’, 
Colonial Williamsburg Foundation Library Research Report Series, Colonial Williamsburg 
Foundation, 
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highlight=; accessed 16 March 2019; Hardin, A. and Zilva, S.S. (1924) ‘Investigation of Barley, Malt 
and Beer for Vitamins B and C’, Biochemical Journal 18(5), pp. 1129-1132. 
787  McBride, Methodical Introduction, pp. 644, 645, 647, 650.  
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encouraged continued hypothesis creation and testing.  McBride’s work, with its 
foundation in Pringle’s experiments on antiseptics, tended to confound rather than 
explain.  Cook’s explorations also confounded consensus because of the large stores of 
fresh provisions and variety of anti-scorbutics with which he sailed, and frequent port 
calls made.788Nathaniel Hulme suggested the use of ‘fixed air’ (carbon dioxide) as 
treatment.789Thomas Beddoes advocated a depletion of oxygen throughout the body 
as a cause of scurvy.790Francis Milman declared scurvy a disease of the fluids with its 
origin in the muscular fibres in 1782.791Furthermore, he stated that the occasional 
causes of scurvy were ‘noxious matters’ that could not be cured by antiseptics, but by 
tonic and stimulant medicines.792 
 
Thomas Trotter, a Royal Navy physician, disagreed vehemently with Milman’s 
theory and cure as it followed Brunonian doctrine.793Trotter also disagreed with the 
ideas of Lind, Pringle, and McBride.  From his own experience, Trotter denied that 
difficult digestion was the problem, rather it was salted meat.794He thought Pringle’s 
antiseptic experiments could not be trusted to explain any in vivo physiological 
process,795and the wort, either in prevention or cure, fell ‘short of the intention’ of 
the author.796Moreover, Trotter, essentially, blamed Lind for initiating, if not 
encouraging, these non-traditional opinions which, Trotter thought, directed clinical 
thought away from the true cause, prevention, and cure of scurvy.797 
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The combined effect of these examples was to present a large amount of 
negative evidence, which, if these practitioners followed Bacon’s thoughts concerning 
the value of negative evidence, would lead them in various directions away from 
Lind’s 1747 case-control study.  Hence, the scurvy thought collective found no 
consensus making it essentially impotent to solve the problem.  As will be seen, the 
solution to this dilemma derived from a new thought collective albeit widely 
dispersed. 
 
This new thought collective needed a pragmatic voice to bring focus and unity 
of thought to the subject.  Gilbert Blane, Physician to the Fleet, 1780-1782, became 
that voice, or more accurately voices, in Observations on the Diseases Incident to 
Seamen (1785).  Observations is a comprehensive epidemiological report of diseases 
in the fleet during the last two years of the war in North America and a practical 
guide for prevention and treatment shaped not only by Blane’s ideas and experiences, 
but also those of captains and surgeons. 
 
Concerning scurvy, Blane wrote that the main cause was a ‘defect of 
nourishment’798and ‘very much promoted by cold, moisture, filth, sloth and dejection 
of mind’.799And, he wrote that ‘there can be no doubt that in the scurvy there is a 
stagnation of the humours in the small vessels, particularly of the lower 
extremities’.800He noted that malt extract had a ‘sensible effect in checking and 
removing’801the early symptoms of scurvy, but extolled vegetables as the ‘most 
effectual anti-scorbutics’.802Furthermore, it was apparent that something existed in  
 
lemon[s] and orange[s] … which far surpasses every other remedy, 
whether dietetic or medicinal.  Numberless instances have occurred … of 
                                                            
798  Blane, G. (1785) Observations on the Diseases incident to Sailors. London: Joseph Cooper, p. 469. 
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men having recovered at sea from using the juice of this fruit alone, 
even under the inconveniences of a sea diet.803 
 
Although Blane admitted he did not know how citrus juice worked, he recognised that 
the medical effects of fresh juice were much different from the rob, and if ‘fire is 
used in preparing it … I know for certain that its virtues are very much impaired’.804 
 
 Like Lind, Blane understood that prevention deserved more attention than 
therapy because practitioners had more power and control over prevention than 
therapies intended to alter internal pathology.805And, he recognised, as Lind, Pringle, 
and others did, that that power and control were part of the commander’s 
responsibilities granted by the government for mission success.  Therefore, Blane 
directed his remarks on prevention to those who directed the Royal Navy and 
predicted that ‘attention on their part would almost entirely eradicate disease from 
our fleets’.806 
 
By the time Blane penned this plea in 1785, some Royal Navy captains had 
already begun to implement it.  From the 1770s, commanders and their surgeons had 
conducted their own apparently informal experiments with lemon juice while at 
sea,807and Blane recorded similar instances during his two years as Physician to the 
Fleet.808This does not appear to have changed the consensus among practitioners as 
new theories continued to evolve,809but certainly appears to have encouraged and 
supported preventive efforts aboard ship.  At sea, theories were irrelevant 
abstractions.  Practical experiments with anti-scorbutics that prevented and cured 
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scurvy determined the gold standard for therapy.  Such experiments, supported by 
the Admiralty, aboard HMS Suffolk in 1793 were crucial to a recommendation from 
the Sick and Hurt Board for a daily ration of lemon juice.  In 1795, the Admiralty 
approved three-fourths of an ounce of lemon juice per man per day aboard Royal 
Navy vessels with an immediate decline in scurvy.810 
 
In chapter four, the observational studies and publications of various 
practitioners on sore throat, puerperal fever, and congestive heart failure generated 
a positive consensus that advanced the clinical, but not therapeutic, understanding of 
those diseases.  Positive consensus was achieved by allowing observational data to 
direct the clinical thinking of a unified thought collective, who determined existing 
theory was incorrect and ignored it. 
 
In the search for an efficient, effective preventive and cure of scurvy, 
observational and experimental studies and publications, produced by the same 
cohort of practitioners, generated a negative consensus that rejected the best 
candidate, citrus juice, for that role.  Lind’s elegant 1747 case-control study became 
lost in causation and acid-alkaline chemical theories.  It was confounded by 
difficulties in rob production and multiple, uncontrolled sea trials of various anti-
scorbutic agents, some effective and some not.  These difficulties, old acid-alkaline 
and dietetic theories, a variety of poorly conducted experiments, and new, but 
unproven, theories drove Lind and others away from a unified thought collective 
founded upon observed clinical facts. 
 
This appears to be the ‘chaotic mixture of chemiatric and Galenistic practices’ 
based on humoral and solidist pathology suggested by Ackerknecht.811Humoral and 
solidist pathology were evolving through the eighteenth century.  Galenic and 
seventeenth-century chemiatrics not so much.  Indeed, Galenic therapeutics would 
survive into the nineteenth century.  As will be seen, the therapeutic realm is where 
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the eighteenth-century epistemic change in British medicine and surgery met its 
greatest challenge. 
 
Paradoxically, Blane, and many anonymous commanders and ship’s surgeons, 
returned thinking on scurvy to the traditional ideas of causation and Lind’s original, 
empirical work.  They dismissed newer theories, returned to the drawing board to 
reevaluate the role of nourishment and citrus juice in scurvy.  In seaborne 
laboratories often far from shore, they solved an old problem, and contributed to the 
health of maritime and Royal Navy sailors. 
 
Inoculation:  Smallpox and Measles 
 
 Smallpox inoculation was a procedure in which the pustular discharge from a 
smallpox patient was rubbed into a small wound in a non-infected person thereby, it 
was hoped, producing a milder form of the disease and lifelong immunity to smallpox.  
This was a successful practice in Eastern and Western Asia for centuries where, 
apparently, the milder Variola minor predominated, rather than the more severe and 
deadlier Variola major.  Modern demographers suggest that V. major rose to greater 
prominence in Britain after 1630 and 100% of the population would contract smallpox 
at some time with up to 20% dying as a result.812 
 
Inoculation came to the attention of the Fellows of the Royal Society from Dr. 
Emanueli Timoni, a physician practicing in Constantinople, in January 1714,813and Sir 
Hans Sloane, MD had the procedure described to him by a Venetian correspondent, 
Dr. Pylorini, in 1716.814In 1721, Lady Mary Wortley Montagu generated interest for the 
procedure among the Royal Family, fashionable social circles, and some Royal Society 
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physicians.  Successful inoculation trials upon the Royal Family and those conducted 
with Royal Society support by Charles Maitland at Newgate Prison provided increasing 
validity to the procedure.815That same year an increasing smallpox mortality across 
England began a four-year run that prompted growing, although geographically 
spotty, acceptance of inoculation.816At the end of 1722, James Jurin, Royal Society 
Secretary, wrote to Dr. Caleb Cotesworth at the College  of Physicians of London, of 
his ‘Concern for the Destruction made among us by that terrible Calamity the Small 
Pox.  We have seen, for some considerable Time past, above 100 persons per Week in 
this City and Suburbs … to be carry’d off by this Disease’.817He also told Cotesworth 
that 182 inoculations had taken place across England with only two deaths relatable 
to the procedure, or 1 death in 91 inoculations.818Of those inoculations, 61 had been 
conducted by Thomas Nettleton, MD of Halifax in Yorkshire.  In December 1721, the 
inoculation reports from physicians in Turkey and London had induced Nettleton to 
attempt the procedure because he had ‘too often found … how little the Assistance of 
Art cou’d avail in many cases of Small Pox’.819 
 
Although Nettleton reported success, losing only one in 40 inoculations, he also 
noted that he had encountered ‘vigorous opposition’ and many considered it an 
‘unlawful and unwarrantable Practice’.820The fear of smallpox notwithstanding, 
inoculation had less credibility outside of London.  Some English clergymen, such as 
Edmund Massey, preached diseases were sent among mankind as a test of faith or to 
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punish sins, and only God had the power and right to inflict them.821It was 
presumptuous, indeed sinful and unlawful, to assume that right.  Moreover, Massey 
could not ‘apprehend how it conduces to the Preservation of Mankind, to force a 
dangerous Distemper upon them’.822 
 
Not all practitioners were eager to embrace inoculation either.  Inoculation, 
which had originated among Eastern women, who had no medical training, and were 
considered heathens by Western religious standards, had no academic credentials to 
recommend it.  William Wagstaffe, a member of the Royal College and Royal Society, 
considered inoculation a practice performed by a ‘few Ignorant Women, amongst an 
illiterate and unthinking People’823 and wondered why ‘upon a slender Experience’ it 
was embraced by the Royal Family and London society.824There appears to have been 
no discussion of the procedure at the College of Physicians of London.825Indeed, 
Jurin’s letter to Cotesworth, who was also a member of the Royal Society, may have 
been a failed attempt to prod the College into discourse.  Practitioners and priests 
put their arguments for and against inoculation into print which generated a pamphlet 
war of sorts.826In 1722, William Wagstaffe published his letter to colleague, Dr. John 
Freind, in which he presented his arguments for abandoning the procedure.  His 
thoughts received a quick and sharp rebuke from John Arbuthnot, also a member of 
the Royal College of Physicians and Royal Society.827Their diametrically opposed 
discourse reveals not only an evolving medical epistemology, but also insight into 
medical power politics in London. 
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 Wagstaffe’s overall contention was that there was too little positive 
experiential evidence for a procedure that was not ‘sufficiently supported by Reason, 
or by Fact’.828His rationale began with the morally and ethically distasteful concept of 
raising ‘Distempers by Art’ in order to control and predict them.829From a 
pathophysiological perspective, the discharge from smallpox pustules was the body 
throwing off the disease.  In natural smallpox, if the volume of pustule discharge was 
small the disease was not being expelled but internalized with the prospect of future 
sequellae, such as skin tumours and ulcers.830Wagstaffe noted that in ‘this artificial 
Method … the Pustules scarce ever plump up [sufficiently], or contain so laudable a 
Matter, as they do in the natural sort’.831There was no assurance that a genuine case 
of small pox would be produced, nor was Wagstaffe convinced that inoculation would 
produce the same disease every time.832 
 
Wagstaffe granted that infection through inoculation was reasonably certain 
but argued that control and prediction were not.  ‘We know not the proper Dose … 
requisite to the Business.  We ought unquestionably to have some certainty of the 
Efficacy and Activity of the Poyson we infuse; otherwise we … may … be charg’d with 
acting like Empirics’.833Even if the correct dose was known once infused what 
assurance was there that it would generate mild disease rather than death when the 
‘activity of the Venom and State of the Humours’ in the recipient were unknown?  
Moreover, he believed the ‘most zealous Favourers of this Experiment can never 
inform us, which of their Patients shall have it in a kindly manner, and which not’.834 
 
 Inoculation protagonists claimed that inoculation matter was taken only from 
mild cases, artificial cases were always favourable, there was no possibility of 
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smallpox transmission from inoculated cases, and those inoculated could never catch 
natural smallpox.835Wagstaffe refuted all of these, of which the last two were most 
concerning.  He noted six deaths in Hertford from post-inoculation smallpox 
transmission.836As to the procedure’s efficacy, he presented the case of Miss Degrave, 
who contracted a severe case of the disease post-inoculation and remarked that ‘one 
case of this kind destroys the certainty of Inoculation’s preventing the Small Pox, as 
much as a thousand’.837Furthermore, he encouraged them to consider the possibility 
of transmitting other diseases through inoculation.838 
 
Finally, Wagstaffe told Freind that the very different experiences of inoculators 
and the lack of a standard method for incision created ‘all manner of Uncertainty in 
an Experiment which ought always to be nearly Uniform to make it Useful’.839He 
concluded that it would take the ‘Experience of many Years’ to confirm inoculation as 
a preventive procedure.840 
 
In his response, Arbuthnot described Wagstaffe as a clinically inexperienced 
and culturally prejudiced critic of inoculation whose reasoning led to inaccurate, or, 
ironically, inoculation supporting conclusions.841To the advice that physicians should 
not practice inoculation until there was more experience with the procedure,842 
Arbuthnot countered, if the procedure is not performed how will experience be 
gained?843He dismissed as absurd the claim that it never occurred to practitioners to 
produce diseases through art.  What was venesection but an artificial hemorrhage, 
purging a simulated diarrhea, blisters a pseudo-cyst?844To the objection that to make 
an experiment useful, it must always be nearly uniform, Arbuthnot commented if that 
                                                            
835  Wagstaffe, A Letter, pp. 30-32, 38, 40. 
836  Wagstaffe, A Letter, pp. 38, 62. 
837  Wagstaffe, A Letter, p. 41, quote 42. 
838  Wagstaffe, A Letter, pp. 45-46, 49-50. 
839  Wagstaffe, A Letter, pp. quote 36, 58-59. 
840  Wagstaffe, A Letter, p. 30. 
841  Arbuthnot, Mr. Maitland’s Account, pp. 1-2, 4; op. cit. n. 93. 
842  Wagstaffe, A Letter, pp. 3-5. 
843  Arbuthnot, Mr. Maitland’s Account, pp. 2, 11. 
844  Arbuthnot, Mr. Maitland’s Account, pp. 7-8. 
200 
 
were true ‘there must be no such Thing as the Practice of Physick’.845As to the 
differences of opinion among inoculators, Arbuthnot contended that if doctors had to 
agree before a person took medicine none would be taken.  Moreover, he noted, anti-
inoculators’ opinions were just as inconsistent.846 
 
 Arbuthnot challenged Wagstaffe’s argument, and his semantics, concerning the 
amount of pustular discharge on the skin.  Arbuthnot contended that the more matter 
discharged, such as with confluent smallpox, gave worse symptoms as the matter 
returned into the bloodstream.  Therefore, less discharge, as seen in mild smallpox 
and inoculation, would provoke fewer dangerous symptoms.  Arbuthnot took 
mischievous delight in opining the absurdity of Wagstaffe’s comment that after 
inoculation one could ‘always observe’ that the ‘pustules scarce ever plump up’ with 
discharge as in natural smallpox.847’Here is an odd Jumble of Words’, wrote 
Arbuthnot, ‘Suppose for scarce ever one puts seldom, then the Sentence runs thus; 
One may always observe the Pustules seldom plump up, &c.  What happens but 
seldom, happens sometimes; and to observe always That not to happen, which 
happens sometimes, is odd’.848 
 
 Arbuthnot argued that a small dose produced the disease and a large dose had 
never been accused of doing harm.  Moreover, one had to perform inoculation in 
order to determine the correct dosage.849If inoculation did not induce immunity to 
natural smallpox in the majority of cases, as Wagstaffe suggested, the practice would 
have faded away years ago.850Wagstaffe claimed that inoculation did not always 
produce smallpox, citing the Degrave case.  Arbuthnot countered that ‘it is a strange 
Inference to say, that because Inoculation has not taken Effect in one Subject, it is 
good for nothing’.851And, he noted that strong doses of physick did not always 
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produce a purge either, but practitioners continued to use them.852Arbuthnot also 
chastised Wagstaffe’s criticism of inductive reasoning and urged him not to ‘make Use 
of [the] Aphorism, that one Instance is as good as a thousand in Matters of 
Experience’.853 
 
Wagstaffe’s concern that inoculation had the potential to transmit other 
diseases Arbuthnot dismissed by stating that obtaining healthy subjects as donors was 
proper, but Wagstaffe demanded ‘absolute Certainty, which cannot be found in any 
human Affair, and less still in any Medical or Chyrurgical Practice.  Mankind in all 
those Matters govern themselves by the strongest Probabilities’.854To the charge that 
inoculation propagates smallpox infection, Arbuthnot granted the disease was rare in 
some years, more epidemic and fatal in others depending on the constitution of the 
air and number of persons susceptible.  But he argued that if smallpox could be 
artificially produced in a favourable year it would be an advantage.  He noted that 
Wagstaffe claimed that barely 
 
one of a hundred hath dy’d of the natural Sort this Year; would it not 
…have been highly profitable … that a general Run of the Small Pox had 
happen’d in so favourable a Season; and this would … operate more 
strongly … if … the Method of Propagation had ten to one of odds of 
producing a mild Sort.855 
 
Arbuthnot presented natural smallpox mortality figures from 1707-1718 that 
demonstrated one in 12 Londoners died of smallpox and Dr. Nettleton’s calculations 
that 22% of smallpox victims died in Yorkshire.  These findings he compared to the 
inoculation experience in England and the Plantations where of 500 inoculated only 
three (0.6%) deaths, as reported by anti-inoculationists, had occurred.856‘It is a self-
evident Proposition’, wrote Arbuthnot, ‘that a Person who receives the Infection by 
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Inoculation, has a much fairer Chance for his Life, than he who takes it in the natural 
Way’.857 
 
Wagstaffe’s pamphlet was well received by anti-inoculationists and translated 
into French.858His main objections to inoculation from social, academic, ethical, and 
clinical perspectives were reasonable and well-founded.  Cultural prejudices aside, he 
observed inoculation to be a home remedy without academic foundation that had 
become a London fad.  Giving a healthy person a frequently fatal disease and calling 
it preventive or therapeutic was a large ethical hurdle to get over, particularly when 
one could not be assured of the clinical outcome.  His clinical concerns centred on the 
unpredictable virulence of smallpox outbreaks and unstandardised inoculation 
methods.  Wagstaffe and his colleagues recognised that individual responses did not 
always correlate with the mildness or severity of the outbreak.  Therefore, the 
virulence of inoculation matter obtained from smallpox pustules was unknown.  If 
severe, the person could die and a local epidemic ensue.  If mild, it may not provide 
the protection promised.  Wagstaff also raised three other pertinent and prescient 
concerns.  What dose of inoculant was proper for age?  Could the inoculant transmit 
other diseases of the donor to recipient? And, how may the procedure be standardised 
so that it was more likely to produce a standard outcome? 
  
Arbuthnot’s response to Wagstaffe reflected his satirical writing style, 
statistical skills, and loyal advocacy of the Royal Society’s position on inoculation.  At 
first glance, Arbuthnot’s characterization of Wagstaffe, his dismissal of a material 
ethical issue, the lack of consensus on a standard method, and the importance of 
pustular discharge volume for inoculation efficacy, appear as substantial arguments in 
support of inoculation.  But upon reflection, they are largely clever evasions which 
ignore the issues.  He addressed clinical concerns with more prudence, noting that if 
the inoculant dosage were not sufficient to produce the desired effect in most 
instances the practice would have disappeared.  Therefore, a few failures should not 
                                                            
857  Arbuthnot, Mr. Maitland’s Account, p. 21. 
858  Miller, Adoption of Inoculation, p. 104. 
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condemn it.  Arbuthnot’s general defense of inoculation, donor disease transmission, 
and inoculation generated epidemics were founded upon inductive inferences from a 
series of observed similar medical occurrences and supported by probability statistics.  
Successes with multiple inoculations, he believed, were generalisable into the future.  
 
  Arbuthnot’s thinking, thinking reflected by his colleagues at the Royal Society, 
is a momentous epistemological shift in two parts.  First, traditional justified, true, 
and believed knowledge was abandoned in favor of knowledge inferred by evidence 
gathered over time which, by its preponderance, appeared true probabilistically.  
Second, and intimately related to the first, is the understanding of epidemiological 
criteria independently of causal theory which can be tested experimentally.  Of a 
thousand who die in a smallpox epidemic, how many had been previously inoculated?  
The data obtained and the hypothesis of inoculation efficacy are not related to any 
smallpox causation theory.859   
 
This epistemological philosophy permeated the Royal Society by virtue of the 
desire to discover practical, useful knowledge, and freedom to discuss and 
disseminate ideas via meetings and the Philosophical Transactions.  The Fleckian 
thought collective on inoculation that became established agreed on the value of 
inoculation to reduce smallpox throughout Britain. This imperative, as demonstrated 
by Arbuthnot’s commentary, would brook no opposition.  Religious, ethical, 
methodical, dosage, and occasional failure concerns were countered or ignored.  
Inoculation saving lives was a mathematically proven fact.  However, this procedure 
struggled for acceptance beyond medical circles until mid-century when continuing 
success and inoculation age, preparation, and technique had become more 
standardized by the Suttons, Thomas Dimsdale, and others.860It remained the only 
precaution against smallpox until the advent of Jennerian vaccination in 1796. 
                                                            
859  Hacking, I. (2007) The Emergence of Probability.2nd edn. Cambridge: Cambridge University Press, 
pp. 104-105. 
860  Gilchrist, E. (1770) ‘Answer to an Objection against Inoculation’ (February 1756), Essays and 
Observations. vol. 2. Edinburgh: John Balfour, pp. 433-439; Kirkpatrick, J. (1761) The Analysis of 
Inoculation. London: J. Buckland and R. Griffiths; Dimsdale, T (1768) The Present Method of 
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 Inoculation had taken some of the fear out of smallpox epidemics.  With this 
thought in mind, Francis Home, hoped he could do the same for measles outbreaks.  
He had observed epidemics in 1752 and 1758 in Edinburgh.  Although generally mild, 
they had the potential for respiratory and ocular complications and death.861Home 
reasoned that inoculation through the skin should avoid lung involvement, but 
measles offered no pustular matter.  Therefore, he ‘applied directly to the magazine 
of all epidemic diseases, the blood’.862He also reasoned that the ‘measly matter’ 
(virus) made up only a small proportion of the circulating blood, so he had to wait 
until the matter was at its ‘highest state of acrimony’ (viremia) before bleeding the 
donor.863To further ensure that he was obtaining blood with enough measly matter, 
Home bled from smaller superficial veins which he presumed had a greater 
concentration of matter.864 
  
Between 21 March and 30 August 1758, Home inoculated 16 individuals, with 
blood drawn from measles cases which he had kept in vials from one to 35 days.  He 
applied cotton pledgets to incisions made in the manner of smallpox inoculation in 13 
and 3 were inserted intra-nasally.865He concluded that 1) eight or nine cases had been 
induced by skin incision, but none by nasal insertion, 2) symptoms and duration of 
disease were milder, and 3) lung and ocular complications had been 
avoided.866Although Robert Whytt told Pringle that Home’s experiments had 
‘succeeded very well’, measles inoculation appears not to have caught on anywhere 
in Britain.867 
 
                                                            
Inoculating for the Small-Pox.3rd edn. Dublin: J. Exshaw; Daniel Sutton’s comments on smallpox, 
November, 1768, Pringle, MA, vol. 8, pp. 547-548. 
861  Home, Medical Facts, pp. 253-254. 
862  Home, Medical Facts, pp. 266, quote 267. 
863  Home, Medical Facts, p. 267. 
864  Home, Medical Facts, p. 268. 
865  Home, Medical Facts, pp. 268, 270-283.  Home may have induced measles in one or two cases, but 
natural infection cannot be ruled out, and, as his incubation period calculations were incorrect, 
other disease may have occurred. 
866  Home, Medical Facts, pp. 283-286. 
867  Whytt to Pringle, 13 January 1758, Pringle, MA. vol. 4, p. 347.  Pringle dated Whytt’s letter 1758, 
but from Home’s Medical Facts it should read 1759. 
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 Home’s blood management makes one blush and his statistics useless.  His 
reasoning, however, is logical, observationally based pathophysiological thinking.  
Measles was, and is,868contagious with the potential to induce fatal pneumonia, 
especially in children.  Smallpox inoculation appeared as a sound model to prevent a 
contagious disease.  But without pustular matter, Home used blood, hopefully at the 
peak of its contagious strength (viremia), to inoculate as it was the source of all 
contagious diseases.  His reasoning is an excellent example of the eighteenth-century 




Venesection, or bloodletting, was an important and useful therapeutic 
evacuation for eighteenth-century practitioners.  It was recommended for a broad 
range of maladies, but never used without consideration of the patient’s constitution, 
atmospheric constitution, season of the year, and the type and duration of the 
disease process.  It was intended to reduce the violent inflammatory symptoms that 
accompanied fevers and other diseases.  Inflammatory symptoms consisted of a full, 
hard, rapid pulse, called a plethora, which indicated that vessels contained too much 
blood circulating too fast.  This in turn created vascular spasms or obstructions and 
fever.869In chapter four we saw the diagnostic dilemma faced by rational empiricist 
practitioners as they attempted to sort out diseases with inflammatory symptoms 
through observation.  That dilemma also produced conflicting opinions concerning 
                                                            
868  Measles remains a serious threat to unvaccinated children.  ‘In 2017, 110,000 people died, mainly 
children under five, in poor and war torn countries.’  
https://www.doctorswithoutborders.org/what-we-do/medical-issues/measles; accessed 6 April 
2020.  However, ‘from January 1 to December 31, 2019, 1,282* individual cases of measles were 
confirmed in 31 states. Of these cases, 128 were hospitalized and 61 reported having 
complications, including pneumonia and encephalitis … More than 73% of the cases were linked to 
recent outbreaks in New York. The majority of cases were among people who were not vaccinated 
against measles’.  https://www.cdc.gov/measles/cases-outbreaks.html.  In 2018, there was a 
marked increase in the number of confirmed measles cases, with 991 confirmed cases in England 
and Wales, compared with 284 cases in 2017 … Cases of measles occur in communities where 
vaccine uptake is sub-optimal … While coverage of the first dose in the UK has reached the WHO 
target of 95% for children aged five, coverage of the second dose is at 87.4%’. 
https://publichealthmatters.blog.gov.uk/2019/08/19/measles-in-england/. 
869  Pringle, MA.vol. 1, pp. 214-215; Johnson, Dictionary.3rd edn., see plethora. 
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venesection’s efficacy.  Moreover, experimentalists were becoming more aware that 
the vital, life-sustaining role blood played was directly connected to its passage 
through the lungs and respiration.   
 
In the 1730s-1740s, George Young taught his Edinburgh students that bleeding 
was indicated in 
 
almost all acute diseases, whether inflammatory or not … Most diseases 
may be attended with a plethora in the beginning, and … bleeding may 
be … useful … [M]ost diseases may towards the end be attended with 
weakness and inanition, and … bleeding will not be proper even in 
inflammatory diseases.870 
  
He noted that bleeding was contraindicated in most chronic diseases and cancer.871A 
‘small quantity [of blood] may be let in any disease safely’, he said, but large 
amounts ‘should not be taken at once, but by degrees’.872  
 
In 1758, Richard Brocklesby wrote that he treated inflamed and irritated 
intestines with bleeding and opiates because that combination decreased the 
contractility of the fibres more safely than other more powerful and fast acting 
remedies.873In 1760, Cullen told his class that bleeding was a ‘principal evacuation’ 
and that venesection cured inflammatory conditions   
 
not acting … by the quantity evacuated, but by the relaxation it 
induces … [B]leeding has no other action than the resolution of the 
spasm.  When the inflammation is general it diminishes the tension of 
the pulse; when the inflammation is topical it removes the force of the 
spasm.874 
 
                                                            
870  Pringle, MA.vol. 1, pp. 214-215. 
871  Pringle, MA.vol. 1, pp. 215-216. 
872  Pringle, MA.vol. 1, p. 216. 
873  Pringle, MA. vol. 4, pp. 233-234. 
874  From Dr Cullen’s Clinical Lectures, 1760, transcribed by Dr Butts, Pringle, MA, vol. 7, p. 112. 
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The following year Dr. Hugh Smith published his thoughts on the procedure.  He cited 
the Reverend Dr. Stephen Hales’ experiments in animals that demonstrated the force 
of heart and artery action pushed blood up a glass tube and, as the animal was bled, 
the force became weaker and blood height in the tube lower.  Smith interpreted this 
experiment from a therapeutic perspective that validated venesection, as the ‘action 
of the heart and arteries, the motion and impetus of the blood, and with them the 
heat of the body, may to any degree at pleasure be diminished’.875Therefore, in 
‘acute inflammatory diseases, where the blood is too rapidly and impetuously 
propelled, [venesection] will afford an immediate and speedy relief’.876 
 
 In 1772, David McBride wrote that ‘bleeding at the beginning of an 
inflammatory fever can never be dispensed with … [I]f … neglected, it is not to be 
compensated by anything that can be done in the subsequent stages of the 
disease’.877If bleedings were to be repeated then the season, body habit, sex, manner 
of living, age, and weight had to be considered.  That same year John Coakley 
Lettsom wrote that venesection in inflammatory fevers was accepted by all 
practitioners if the patient had a hard and quick pulse that indicated a ‘plethoric 
habit’.878In partial inflammations that caused difficulty breathing the lancet was also 
‘undoubtedly requisite’.879 
 
In 1780, William Sanders published Elements of the Practice of Physic in which 
he stated that the 
 
symptoms of violent action are best moderated by blood-letting.  The 
effect of bleeding is more immediately felt in reducing the inflammatory 
action, than any other evacuation.  It [should be performed] in the early 
                                                            
875  Smith, H (1761) Essays Physiological and Practical on the Nature and Circulation of the Blood and 
the Effects of Using Blood-Letting. London: W. Johnston, pp. 43, quote 44. 
876  Smith, Essays, p. 48. 
877  McBride, Methodical Introduction, pp. 311-312. 
878  Lettsom, J.C. (1772) Reflections on the General Treatment and Cure of Fevers. London: J. Cornish, 
p. 30. 
879  Lettsom, Reflections, p. 30. 
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stage of fever.  The young, the vigorous, and plethoric, bear it best.  
The spring and winter seasons demand it most.880 
 
The following year Hugh Smith published a fourth edition of his 1760 essay, a 
reiteration of his earlier views on venesection.881And, Dr. Benjamin Moseley wrote 
that in the West Indies venesection was, with few exceptions, an important procedure 
at the beginning of a dysentery, should be repeated as symptoms indicated, and was 
an ‘obvious [therapy] where the patient is young, plethoric, with fever and full 
pulse.882 
  
However, in the 1770s practitioner dissention against venesection began in 
London and Edinburgh.  Dr. John Millar, physician to the Westminster Dispensary, 
published a harsh criticism of current medical thought on fever, venesection, and the 
use of Peruvian bark (quinine) in 1779.  In particular, he blamed John Pringle’s 
dependency on bleeding and antimony rather than Peruvian bark for many soldier 
deaths from fever in hospitals during the War of the Austrian Succession (1742-1748) 
and Seven Years War (1756-1763) and supported his claims statistically.  Millar stated 
that whoever survived a fever under Pringle’s care ‘ought to be considered, not as a 
cure, but as a fortunate escape from a violent disease rendered still more dangerous 
by improper treatment’.883 
 
Contemporaneously with Millar, Dr. John Brown initiated his doctrine of 
excitability as a life force in his Elementa medicinae (1780).  This force was seated in 
the nerves and muscles and, when affected by an external stimulus, was either 
increased (sthenic condition) or decreased (asthenic condition).  Hence, there was 
only one disease that was expressed on a sliding scale – too much or too little 
                                                            
880  Saunders, W. (1780) Elements of the Practice of Physic. London: no Publisher, p. 17.  His italics. 
881  Smith, H. (1781) Formulae Medicamentorum Or a Compendium of the Modern Practice of Physic. 
4th edn. London: J. Rivington. 
882  Moseley, B. (1781) Observations on the Dysentery of the West Indies, with A new and successful 
Manner of treating it.2nd edn. London: T. Becket, p. 16.  
883  Millar, J. (1779) Observations on the Management of the Prevailing Diseases in Great Britain, 




excitability – which Brown treated with alcohol for sthenic disease and opium for 
asthenic disease.884According to Brown, sthenic diseases could be treated with 
bleeding, but doing so in the much more common asthenic diseases was often a fatal 
event.885Brown gained a small following in Edinburgh, but his public mistreatment of 
his teacher and colleague, William Cullen, and therapy that encouraged intemperance 
precluded much acclaim in Britain.886 
 
The concepts asserted by Millar and Brown were outside the mainstream of 
British medical thought.  Today Millar may appear as a visionary and well ahead of his 
time; his Observations as a righteous and obviously justified crusade against 
venesection.  However, his ideas on venesection were as radical as if a twenty first-
century physician advocated against the use of antimicrobials, antihypertensives, or 
magnetic resonance imaging.  Brown’s doctrine, which reduced disease processes into 
two categories with one therapy for each, was a simplistic approach to medicine that 
most British practitioners probably were coming to perceive as absurd from their own 
experiences.  The medical mainstream accepted bleeding as a valid and trusted 
therapeutic modality, but, as has been seen with other aspects of practice from mid-
century forward, they found inconsistencies between theoretical and observed 
therapeutic responses. 
 
In 1743, John Pringle, a former George Young student, observed no 
inflammatory symptoms until late in dysentery cases when, he believed from post-
mortem findings, the intestines lost their villous coat.  Therefore, he was reluctant to 
bleed these patients initially.  Pringle communicated these observations to his 
Edinburgh mentor and colleague, John Clerk, who disagreed completely.  Clerk 
                                                            
884  Brown, J. (1788) The Elements of Medicine.vol. 1. London: J. Johnson, pp. ix-xiii, 4-15, n. (e) 26-
28, 30, 52 & n. (b). 
885  Brown, Elements. vol. 1., pp. 81 n. (m), 113-114, 118-119. 
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believed all dysenteries started with inflammation that would proceed to a fatal 
gangrene if bleeding were neglected and what Pringle observed at post-mortem 
exams was merely excoriation.  ‘All authors’, wrote Clark, ‘agree that bleeding is 
necessary in the beginning of the Dysentery … [Probably] you seldom see the patient 
till three or four days are elapsed, when the time of bleeding is over, the pulse being 
then quite sunk’.887 
 
From his experiences in the Nairn hospital, Pringle recognized that bleeding in 
all fevers based on inflammatory symptoms could have deleterious effects.888He 
determined that when fever and full pulse were observed a small to moderate 
bleeding was indicated.  However, when the ‘symptoms are high, a plentiful 
evacuation seems requisite; yet large bleedings have generally been fatal, by sinking 
the pulse, and bringing on a stupor or delirium.  Nor is moderate bleeding to be 
repeated but with the utmost caution’.889 
 
In March 1756, an outbreak of scarlet fever with sore throat occurred in 
Tunbridge and London.890Pringle recorded throats were sore, but not much inflamed 
and concerning treatment ‘physicians were divided, some believing a plentiful letting 
of blood proper others condemning it altogether.  The safest course seemed to be in 
sparing the blood, unless a sanguine constitution and heating diet made V. S. 
necessary’.891The following month Dr. Reeve told Pringle that whenever he treated 
that illness by himself ‘he never bled in it; and he observed that such medicines as 
were … warm and cordial … generally agreed best with it’.892Reeve and Dr. William 
                                                            
887  Pringle, MA, vol 1, p. 1. 
888  Pringle, Observations on the Nature and Cure, p. 5. 
889  Pringle, Observations on the Nature and Cure, p. 34.  Pringle reiterated these comments in all 
editions of Observations on the Diseases of the Army.  In September 1757, soldiers returning to 
the Isle of Wight from the raid on the Basques Bay developed malignant fever, Pringle advocated a 
small bleeding in the early stage of the disease.  The death of Dr. John Clephane, who had 
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890  Pringle, MA. vol. 3, p. 187. 
891  Pringle, MA. vol. 3, pp. 188-189. 
892  Pringle, MA. vol. 3, p. 189. 
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Heberden saw many children with scarlet fever that spring, but differed in their 
therapy.  Reeve was against bleeding, but Heberden had been inclined to rely on it 
until his ‘practice had been less fortunate’ in patient outcomes.893Pringle noted that 
in discussing venesection in scarlet fever with Heberden afterwards that he ‘favoured 
more than he had done before, a moderately warm regimen without using the 
lancet’.894And, Dr. Edward Hulse commented to Pringle that he believed the ‘ordinary 
scarlet fever yielded soonest to bleeding [but in the spring of 1756] he had seen an 
epidemic of that kind in which V. S. did harm’.895 
 
A cold epidemic struck in and around Edinburgh in autumn 1758.  Dr. David 
Clerk sent an account of the malady to Pringle in October commenting that he 
thought ‘bleeding was always of great use:  however many people were cured with 
sweating without bleeding … & a great many had it so gentle, as to do nothing at 
all’.896Concerning this same epidemic in St. Andrews in January 1759, Thomas Simson 
wrote Pringle that those attacked had hoarseness, nasal congestion, chills, sneezing, 
cough, and watery eyes like the measles. 
 
I bled none897 … [and] lost none of my patients898… For some weeks past 
we have been free from this disease, which has given place to slight 
inflammatory ailments … In these … I find bleeding as useful as it was 
superfluous or hurtfull [sic] in the epidemic cold.899 
  
Pringle consulted on the sore throat again with Dr. Reeve in summer 1762.  
Reeve assured his colleague that the cases presented were the malignant sore throat.  
‘But he still found arguments from them’, wrote a somewhat disgruntled Pringle, ‘to 
justify his principle, that the cure was not to be brought about by bleeding; to which I 
added that bleeding in the beginning did … no harm’.900However, Pringle had noted in 
                                                            
893  Pringle, MA. vol. 3, p. 189. 
894  Pringle, MA. vol. 3, p. 190. 
895  Pringle, MA. vol. 3, p. 190. 
896  Pringle, MA. vol. 5, p. 14. 
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a patient with inflammatory symptoms the previous year that no relief was achieved 
by venesection.901 
 
  By the end of the 1760s, some mainstream practitioners had begun to seriously 
question the therapeutic value of venesection.  The debate continued through the 
1770s and into the 1780s and focused, as it had traditionally, on the presence or 
absence of inflammatory symptoms, that is, a plethora.  James Lind recommended 
caution in bleeding in most fevers, dysentery, and cholera in hot climates and 
commented that if intermittent fevers were mistaken for true inflammatory fevers 
then large bleedings would greatly increase patient fatalities.902William Buchan 
recommended as a ‘general rule, never to bleed at the beginning of a fever, unless 
there be evident signs of inflammation.  Bleeding is an excellent medicine when 
necessary, but should never be wantonly performed’.903Lettsom wrote that ‘if we are 
to bleed at all in a fever, we agree with Huxham … that it ought to be performed in 
the commencement of the disease’ when the risk of violent inflammatory symptoms 
and their effects on the lungs and brain are greatest.904Moreover, in that same 
volume he also struck immediately at the heart of the venesection conundrum:   
 
It is a difficulty not easily surmounted, amongst the variety of opinions 
espoused … to decide under what circumstances this operation is to be 
performed or omitted, though a right judgement in these respects is of 
the first consequence in the treatment of fevers.905 
 
George Young had cautioned his students 40 years before that a plethora was 
accurately diagnosed by a full, hard, and rapid pulse.  However, there was no 
agreement on what tactile sensations constituted a standard full and hard pulse.  Only 
in passing did Lettsom mention the work and claims of Aretaeus, Francisco Solano de 
                                                            
901  Pringle, MA, vol. 6, p. 174. 
902  Lind, J. (1771) An Essay on Diseases Incident to Hot Climates.2nd edn. London: T. Becket and P. A. 
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904  Lettsom, Reflections, p. 34. 
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Luque in Spain, James Nihell’s New and Extraordinary Observations concerning the 
Prediction of various Crises by the Pulse (1741) in London, and Parisian Theophile de 
Bordeu’s Recherches sur le Pouls par rapport aux crises (1756) on the pulse.  He 
noted that no practitioner since Nihell had ‘pretended to observe the same’ 
findings.906Lettsom commented that Bordeu’s perception was incredible as were the 
distinctions he made in the pulse, but there were people ‘credulous enough to 
imagine that they have observed’ the same.  I confess with Dr Heberden, that my 
sensations are less acute’.907 
  
Indeed!  Heberden had addressed this issue to the College of Physicians of 
London in July 1768.  He stated that medical students must be confused over the 
doctrine of the pulse as written by many authors and beginning practitioners with 
small experience ‘can have little doubt of its not being understood by the authors 
themselves’.908According to Heberden it was a waste of time demonstrating to the 
College the minor distinctions in pulses claimed by some practitioners as they existed 
mainly in the 
 
imagination of the makers, or … have little place in the knowledge and 
cure of diseases … [M]ost of these … pulses are now unheard of in 
practice … and it may be doubted whether … those … retained are 
perfectly understood, or applied by all to the same sensations and have 
… the same meaning.909 
 
The one aspect of the pulse which practitioners could depend was the frequency.  
Heberden stated it was usually the same wherever felt and was not affected by 
individual constitutions or the size of the artery and is ‘capable of being numbered, 
and consequently of being most perfectly described and communicated to 
others’.910He described the pulse rates in children, adults, and in a variety of 
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diseases, but cautioned that although the pulse was a ‘useful index of the state of 
health … it [was] no certain one in all; and that without a due regard to other signs it 
may mislead us’.911 
 
 Lettsom agreed entirely, the ‘symptoms principally, not the name of the 
disease, should direct the lancet’.912Generally, the symptoms accompanying 
intermittent or remittent fevers made venesection a ‘dangerous and doubtful 
remedy’.913In nervous fevers with symptoms of putrefaction bleeding was to be 
‘entirely rejected’ as it would not preclude putrid effects and likely make them worse 
if the practitioner was ‘more lavish of this vital fluid’.914This opinion was seconded by 
George Fordyce for all putrid fevers.915And, in 1780, Donald Monro wrote concerning 
ulcerated sore throat that physicians could not agree on anti-inflammatory therapy 
and recognized the symptoms varied so much ‘no certain and invariable rules [of 
treatment could be established] … and that some variation must be made in the cure 
of each individual, according to the circumstances of the case …’916 
 
The practice of venesection was based on Galenic physiological and 
pathophysiological theory and unstandardised diagnostic techniques.  Yet, from the 
1730s it was recognised that the basis for the procedure – the presence of a plethora – 
was frequently difficult to accurately diagnose.  This conundrum, as Donald Monro 
noted, played a significant role in diagnosing fevers and sore throat seen in the last 
chapter.  The variations in symptomatology and patient outcome with those maladies 
led to an epistemic transition that naturally included clinical observations on the 
efficacy of venesection.  Doctors Reeve, Simson, and Heberden, are very compelling 
examples of this epistemic change.  Through clinical experience they concluded that 
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venesection in sore throat was ineffective at best and, for Heberden, potentially 
detrimental to recovery.917Heberden, who had not forsaken venesection as a 
therapeutic modality, continued this epistemic transition through his elegant 
approach to the actual knowledge provided by the pulse rate for diagnosis.  His 
method stripped away mystery and confusion and provided a basis for pulse rate 
standardisation among practitioners. 
  
Lettsom’s comment that the symptoms, not the disease name, should guide 
practitioners toward or away from the lancet is also indicative of epistemological 
change.  In the eighteenth century, the symptoms were the disease.  Collected 
clinical observations had begun to suggest, at least for some illnesses, that there 
could be large variations in symptom patterns and, therefore, to a broader disease 
nomenclature.  The symptoms, that is, the disease, should be the object of therapy 
not the disease name which may or may not accurately define clinical findings. 
 
Blood circulation, particularly the heart-lung-heart transit, raised an important 
question in regard to venesection.  What exactly is the function of the blood and its 
relationship to the lungs and air during respiration?   
 
 Robert Whytt conjectured in 1751 that if we admit the ‘air to be impregnated 
with an extremely active vivifying spirit, which being mixed with the blood in the 
lungs … acts powerfully as a stimulus upon the auricles and ventricles of the heart’, 
then it was obvious that once this ‘spirit is consumed in a confined air, the heart’s 
motion must flag, and consequently all the vital and animal functions become more 
and more languid, till death at last ensues’.918 
 
In 1772, William Hewson commented on the difference in colour between 
venous and arterial blood.  The dark venous blood becomes florid red as it 
                                                            
917  Interestingly, Reeve (1700-1780) and Simson (1696-1764) are two of the oldest practitioners in this 
story. 
918  Whytt, R. (1751) An Essay on the Vital and Involuntary Motions of Animals. Edinburgh: Hamilton, 




passes through the lungs … and as a similar change is produced by air 
applied to blood out of the body, it is presumed, that the air in the lungs 
is the immediate cause of this change … [and] … it loses that colour 
again in passing from the arteries to the veins.919 
 
 At the time Hewson made these remarks, Joseph Priestley, a devotee of the 
phlogiston theory of combustion,920was analyzing various types of airs to better 
understand them in general and assist other experimentalists in their work.921Then on 
1 August 1774, he collected gas emitted from burning mercuric oxide.  This gas 
caused a candle to give a ‘remarkably vigorous flame’,922and he dubbed this new gas 
dephlogisticated air (later identified to be oxygen).923Priestley believed that 
respiration was a phlogistic process, that is, inspired air went through a chemical 
combustion in which phlogiston, a toxic by-product, was released and discharged from 
the body by exhalation.  On 25 January 1776, Joseph Priestley told Royal Society 
President, Sir John Pringle, and gathered Fellows that this process occurred as the 
blood travelled through the lungs and came ‘nearly into contact with the air in the 
lungs,924and, as per Hewson’s observations, the  
 
remarkable change between the colour of the venal and arterial blood 
takes place there … It is by means of the blood that the air becomes 
phlogisticated in passing through the lungs … [O]ne great use of the 
blood must be to discharge the phlogiston … imbibing it in the course of 
its circulation, and imparting it to the air’.925 
 
                                                            
919  Hewson, W. (1772) ‘An Inquiry into the Properties of the Blood’ in Gulliver, G. (ed.) (1846) The 
Works of William Hewson, F.R.S. London: Sydenham Society, p. 10. 
920  Georg Ernst Stahl declared that all combustible matter contained phlogiston.  Phlogiston allowed 
combustion to occur and was released upon heating.  Bothamley, J. (1993) Dictionary of Theories 
London: Gale Research International, pp. 409-410. 
921  Priestley, J. (1772) ‘Observations on different Kinds of Air’, Philosophical Transactions 62(29), pp. 
147-264. 
922  Mettler, C.C. (1947) History of Medicine. Philadelphia, PA: Blakiston Company.  Reprint (1986), 
Classics of Medicine Library. New York, NY: Gryphon Editions, p. 138. 
923  Priestley, J. (1775) ‘An Account of further Discoveries in Air in Letters to Sir John Pringle, Bart. 
P.R.S.’, Philosophical Transactions 65(38), pp. 384-394. 
924  Priestley, J. (1776) ‘Observations on Respiration, and the Use of the Blood’, Philosophical 
Transactions 66(13), pp. 226-248, see p. 227. 
925  Priestley, ‘Observations on Respiration’, p. 238. 
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In this section, the expectative tendencies, therapeutic and, I would add 
associated diagnostic, skepticism, and shaken confidence in medicine suggested by 
Ackerknecht at the beginning of this chapter can be appreciated.  Neither the fact 
that venesection was not discarded, nor Priestley’s phlogiston-based explanation of 
respiratory gas exchange should cloud one’s perception of the profound 
epistemological transition unfolding.  The circulatory system took centre stage as 
practitioners began to recognise a clinically significant convergence of 
symptomatology, diagnostic skill and technique, therapy application, and 
physiological mechanisms.  The name of a disease did not always define the variety of 
symptoms encountered and, potentially, could confound an accurate diagnosis and 
treatment.  A plethora should only be diagnosed by the pulse rate, all other 
sensations were superfluous.  Traditionally, all plethoras were treated with 
venesection.  But through experience, sceptical practitioners had begun to doubt its 
effectiveness, bleeding only at the beginning of an illness and in smaller amounts.  
Some even questioned whether they should bleed at all in malignant sore throat and 
some fevers. 
 
To confound Galenic theory and practice further, the blood’s vital nature was 
being revealed, albeit slowly.  Lettsom referred to the blood as vital fluid, that is, 
vital for life.  Since the mid-1760s John Hunter had believed that ‘blood is endowed 
with life, while circulating’.926In 1784, John Gardiner, President, Royal College of 
Physicians of Edinburgh, wrote that although repeated venesection brought on 
‘general debility’ and ‘great prostration of strength’, these symptoms were only 
‘presumptive proof of part of the living principle being inherent in the blood’ as they 
could be due to other factors.927However, he continued that blood circulates in 
human bodies 
 
                                                            
926  Hunter, J. (1794) A Treatise on the Blood, Inflammation, and Gun-shot Wounds. London: John 
Richardson.  Reprint (1982) Classics of Medicine Library. Birmingham, AL: Gryphon Editions, p. 77. 
My italics. 
927  Gardiner, J. (1784) Observations on the Animal Oeconomy and on the Causes and Cure of Diseases. 
Edinburgh: William Creech, p. 18.  My italics. 
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100 degrees warm, for so considerable a time … before it can be 
completely renewed, without suffering any material change [yet] cannot 
be preserved from corruption … when out of the body for a few hours, 
must be owing to the presence of the living principle.928 
 
 Once again, the conflict between powerful ancient practices founded upon 
theory which could not be supported by reasoning from empirical physiological 
observations is unmistakable.  Within the blood was a, perhaps the, vital principle for 
life.  Yet, debate over venesection continued well into the nineteenth century.929 
 
Materia Medica and Methodus Medendi 
 
Ackerknecht warned of eighteenth-century therapeutic scepticism and 
activism, but also recognised genuine progress in objective therapeutic evaluation in 
Britain.930In chapter four, the observations of some practitioners that patients 
occasionally recovered from acute illnesses with little or no treatment suggests a 
subtle scepticism of current practice.  The experiences of Heberden and Simson with 
venesection for upper respiratory maladies indicate serious doubts being entertained 
in Britain about that ancient therapy.  Sir Edward Hulse was quoted by Dr. Peter Shaw 
that in ‘treating obstinate and obscure cases attended with pain, “Kill the Patient 
with bleeding and cure him with the Bark”’.931And, British anti-venesection activism – 
considered radical for the era – reached its zenith in the writings of John Millar and 
John Brown in the 1770s. 
Sydenham commented that Jesuit’s Bark, the Cortex Peruviana (quinine), had 
‘remarkable powers’ and had been used in London as a specific for intermittent fever 
since about 1645.932By mid-eighteenth century, British practitioners had observed 
                                                            
928  Gardiner, Observations, pp. 18-19. 
929  See King, L.S. (1961) ‘The Blood-Letting Controversy:  A Study in the Scientific Method’, Bulletin of 
the History of Medicine 35(1), pp. 1-13 and Warner, J.H. (1980) ‘Therapeutic Explanation and the 
Edinburg Bloodletting Controversy:  Two Perspectives on the Medical Meaning of Science in the 
Mid-nineteenth Century’, Medical History 24(3), pp. 241-258. 
930  Ackerknecht, Therapeutics, p. 78. 
931  Pringle, MA, vol 3, p. 153.  It is not clear whether Sir Edward meant cases of intermittent fever or 
phthisis, or any obstinate and obscure case with pain. 
932  Latham, R.G. (1850) The Works of Thomas Sydenham.vol. 2. London: Sydenham Society, p. 12. 
219 
 
astringent, antiseptic, and tonic properties in the Bark that elevated it to a general 
remedy considered effective for most fevers and a variety of other disorders including 
dropsy, haemoptysis, malignant sore throat, scurvy, puerperal fever, asthma, 
epilepsy, and gangrene.933Peruvian bark, however, was extremely expensive and 
difficult to obtain.  Various attempts were made to find substitutes in the Horse 
Chestnut, Colombo Root, and Oak bark.  John Pringle, a sceptic of the Bark’s 
panacea-like virtues, was chided by his Edinburgh colleague and mentor, John 
Stevenson, in January 1756 on their differing opinions of the drug. 
 
You think me too fond of it, and I that you have not yet got the better of 
your Boerhaavian Cortico-phobia.  I know there are in the writings of 
many learned men exceptions made to it; but from near 50 years 
experience … for one [who] has been the worse for it, ten have failed 
[treatment] for not having taken it in a sufficient quantity.934 
 
Stevenson’s comments above concerning experience with a subtle reference to 
an adequate or correct dosage are brought into clearer focus in George Young’s 
Treatise on Opium (1753).  Young’s prefatory comments are a warning to 
practitioners that the accepted uses and dosages of opium may act contrary to their 
intention. The following text chronicles his experiences with a variety of diseases, 
during pregnancy and in labour.935Like Hulse and Stevenson above, Young’s treatise is 
based on his own experience prescribing opium, not through experimentation.936In 
other words, without standardized dosages Young and his earlier colleagues had to, 
essentially, titrate some medications until they obtained the desired effect.  
Undoubtedly, Young is attempting to establish valid principles of action for opium 
through personal experience.  But even as his treatise was being published purely 
experiential pharmacological observations were giving way to experimentation into 
both old and new remedies.937 
                                                            
933  Andreas-Holger Maehle, (1999), Drugs on Trial:  Experimental Pharmacology and Therapeutic 
Innovation in the Eighteenth Century.  Amsterdam:  Rodopi, pp. 258-268. 
934  Pringle, MA, vol. 1, p. 54.  Pringle appears to have lost his cortico-phobia by the mid-1760s. 
935  Young, G. (1753), Treatise on Opium.   
936  Young did experiment on himself with opium.  Young, Treatise on Opium, p. 31. 
937  For a discussion of eighteenth-century experimental pharmacology on lithontriptics, opium, and 
Peruvian Bark see Maehle, Drugs on Trial. 
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New remedies938 advocated enthusiastically by practitioners included 
ipecacuhana, Virginia Snakeroot (Seneka Root) for lung inflammations, hemlock 
(alkaloids similar to curare) for tumours and cancers, Deadly Nightshade (belladonna) 
for rabies, and Thorn Apple (atropine, hyocyamine, scopolamine) for some types of 
cerebral disease.939In 1743, George Berkeley, Bishop of Coyne, touted the therapeutic 
powers of Tar-water.  Three years later, Brown Langrish experimented with Cherry 
Laurel Water (hydrocyanic acid) in animals as a cure for some diseases.940Purple 
Foxglove (digitalis purpura) was studied by Erasmus Darwin and William Withering, 
and Richard Brocklesby researched curare.941 
 
The preceding examples present a dilemma in two parts that practitioners 
struggled with in the second half of the century.  First, the Materia Medica, the 
practitioner’s pharmaceutical armamentarium, needed a complete re-evaluation of 
its content.942Second, the application and operation of pharmaceutical agents, the 
Methodus Medendi, required better understanding. 
 
The primacy of clinical observations to discover medical truth for both parts of 
this dilemma remained foundational.  Dr. Charles Alston, Professor of Botany, and 
lecturer on Materia Medica at University of Edinburgh medical school also conducted 
clinical research.  His cold water method of preparing limewater from oyster shells 
and in vitro experiments demonstrated it to be an effective lithontriptic, but 
generated an ongoing controversy with Edinburgh colleague, Robert Whytt, who 
                                                            
938  The parenthetical notations are alternate names or the active agent in the plant. 
939  Thomson, J., Thomson, W., and Craigie, D. (1859) Account of the Live, Lectures, and Writings of 
William Cullen, MD.vol. 2. Edinburgh: William Blackwood, pp. 580-583. 
940  Thomson and Craigie, William Cullen.vol. 2, pp. 581-582.  
941  Thomson and Craigie, William Cullen.vol. 2, p. 584. 
942  The Pharmacopoeia, or Dispensatories, that contained the materia medica for British practitioners 
were the London Pharmacopoeia and the Edinburgh Pharmacopoeia, prepared by the Royal 
Colleges of Physicians of London and Edinburgh, respectively.  The College of Physicians of Dublin 
established the London Pharmacopoeia (1746) as their standard.  Rutty, J. (1776) Observations on 
the London and Edinburgh Dispensatories. London: Edward and Charles Dilly, p. iii.  Revisions to 




preferred a hot water production method.943In his lectures, Alston cautioned students 
and practitioners that although there were a ‘multitude of treatises’ on Materia 
Medica most of them were ‘defective’.944Indeed, Alston believed that the ‘Materia 
Medica [had] been neglected and [continued] to be over-run with errors … ancient 
prejudices and mistakes being adopted by the most modern writers, and not … 
improved by pretended experiments, or real experiments misapplied’.945 
 
Alston’s skeptical opinion of materia medica literature remained prominent at 
the university after his death in 1760.  Andrew Duncan, Sr., who studied medicine in 
Edinburgh in the late 1760s, echoed Alston’s sentiments, and he told his students that 
many published observations were in error from ‘inattention, credulity, or cunning’ 
and, therefore, inadequate to establish therapeutic operational reliability.946 
 
Materia medica reform focused on the simplification of pharmaceutical 
preparations, ensuring the accuracy of weights and measures, establishing age-
standardised dosages, and clarifying nomenclature.947Dispensatory simplification, 
however, was a more complex task than the term suggests.  Its objective was to 
reduce polypharmacy by decreasing the long list of ingredients in medical recipes 
down to the truly active elements, thereby increasing purity and efficacy.  William 
Cullen credited the fledgling science of chemistry for encouraging this simplicity and 
accuracy in pharmaceutical preparation which had ‘greatly improved the state of the 
                                                            
943  Alston wrote three dissertations on quicklime and lime-water (1752, 1755, 1757).  See Maehle, 
Drugs on Trial, pp. 78, 82-84. 
944  Alston, C. (1770), Lectures on the Materia Medica.  London:  Edward and Charles Dilly, both 
quotes, p. 1. Alston read lectures on Botany and the Materia Medica at least from 1726 when the 
medical school opened and developed these views over the next 30 years. 
945  Alston, Lectures on the Materia Medica, p. 2. 
946  Duncan, A. (1773), Elements of Therapeutics or, First Principles of the Practice of Physic.vol. 1. 
Edinburgh: W. Drummond, p. 14. First edition published 1770. 
947  Crellin, J.K. and Scott, J.R. (1970) ‘Pharmaceutical History and Its Sources in the Wellcome 
Collections, II. Drug Weighing in Britain, c.1700-1900’, Medical History 13(2), pp. 51-67; Crellin, 
J.K. and Scott, J.R. (1970), ‘Pharmaceutical History and Its Sources in the Wellcome Collections, 




materia medica and … led physicians to a discernment that should reject the 
luxuriency of composition formerly so prevalent’.948 
 
The London Pharmacopoeia was revised in 1720 and 1746, and the Edinburgh 
Pharmacopoeia in  1722, 1735, 1744, 1756, and 1774.949Uncompounded medicines, 
called simples, were always a reform priority for Alston as he believed they were 
neglected in many pharmacopoeia revisions.950John Pringle, who assisted in reforming 
the 1756 and 1774 editions of the Edinburgh Dispensatory, told John Boswell, 
President of the Royal College of Physicians, Edinburgh in September 1771 that the 
list of simples was much too long.  Pringle prepared a list of simples that he believed 
was ‘more conformed to modern practice’ than those in the dispensatory where he 
‘observed there was a multitude of simples which were either never called for by 
physicians, or so seldom, that for the most part they must be found in a spoilt 
condition [in apothecary shops]’.951Reformers also rejected the healing powers of 
magical and astrologically influenced substances, such as unicorn horn, human skull, 
mummy taken from a tomb, and oil of scorpions,952and alexipharmic mixtures of 
theriaca and mithridate.953 
  
Yet, Andrew Duncan, Sr. echoed Alston’s earlier beliefs when he commented in 
1773 that if the efficacy of the Materia Medica were judged solely on the numerous 
publications on that subject produced over generations, then one would be convinced 
that it was near perfection.954However, he declared that even inexperienced 
practitioners would recognise from daily observation in practice that little reliance 
                                                            
948  Crellin, J.K. and Scott, J.R. (1970) ‘Pharmaceutical History and Its Sources in the Wellcome 
Collections, Medical History 13(2), p. 136. 
949  Thomson, Thomson, and Craigie, William Cullen, vol. 2, p. 564; Earles, M. (1976) ‘The Author of 
the Pharmacopoiea Reformata 1744’, Medical History 20(1), p. 70; Cowen, D.L. (1957) ‘The 
Edinburgh Pharmacopoeia’, Medical History 1(2), p. 129. 
950  Alston, Lectures on the Materia Medica, p. 2-3. 
951  Pringle to Boswell, 21 September 1771, Pringle, MA, vol. 11, Letter #2.  Pringle’s list has not 
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952  Brockbank, W. (1964) ‘Sovereign Remedies, A Critical Depreciation of the 17th-century London 
Pharmacopoeia’, Medical History 8(1), pp. 1-14. 
953  Pemberton, H. (trans.) (1746) The Dispensatory of the Royal College of Physicians, London. London:  
T. Longman and T. Shewell, p. 5. 
954  Duncan, Elements.vol. 1, p. 14. 
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could be placed upon the ‘supposed virtues’ of medicines in these writings.955He 
quoted from an anonymous commentator that the ‘Materia Medica, like the Augean 
stable, could not be cleared from its present errors without the labours of a second 
Hercules’.956 
  
Duncan’s irritation with pharmacopoeias and other publications on materia 
medica resides in his belief that their content in 1770 contained too much material 
from authors writing before the ‘discovery of the circulation and … general laws of 
the nervous system’.957This idea was not original to Duncan nor was it new.  The 
anonymous author958of the Pharmacopoeia Reformata held the same view of the 
revised manuscript of the London Pharmacopoeia in 1744 and also advised the College 
of Physicians that no new medicine should be approved ‘until after an inquiry into its 
merit’.959Alston agreed, as his lecture content illustrates:  1) the invention of 
remedies, 2) an account of the operation of medicines, 3) causes of errors concerning 
simples, 4) an explanation of the classes of simples, and 5) how Materia Medica ought 
to be studied.960  
 
Alston’s cognitive approach to therapeutics, like that of Reeve, Pringle, Whytt, 
and Simson with sore throats, or Millar’s with venesection, represents the essence of 
epistemological change occurring in British medicine.  Duncan is clearly an Alston 
disciple.  But, as will be seen, a disciple that developed Alston’s cognitive approach 
further. 
 
That brings us to the second part of this pharmaceutical dilemma, the 
Methodus Medendi.  Duncan defined methodus medendi as therapeutics, the branch 
of medicine that describes the ‘operation of the different means employed for 
                                                            
955  Duncan, Elements.vol. 1, p. 15. 
956  Duncan, Elements.vol. 1, pp. 16-17. 
957  Duncan, Elements.vol. 1, p. 24. 
958  Considered by some to have been William Lewis, a chemist and dispensatory revisionist.  Earles, 
‘Author of the Pharmacopoiea Reformata’, p. 72. 
959  Earles, Author of the Pharmacopoiea Reformata, p. 71. 
960  Alston, Lectures on the Materia Medica, p. 9. 
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obviating diseases, and of the application of these means’.961In other words, it is the 
method of healing using the materia medica in curing diseases in the daily practice of 
medicine.  Therefore, therapeutics, methodus medendi, was a distinct subject of 
study from materia medica. 
 
Duncan’s continued development of Alston’s thinking, and his plan for 
organizing and teaching therapeutics appears to have begun with the lament that 
most of the publications concerning the methodus medendi were from either the 
Stahlian sect or mechanistic authors which provided an ‘insufficient foundation for 
obtaining … knowledge’ of this subject because they did not provide ‘consistent or 
rational principles’.962 
 
The nature of therapeutics precluded a systematic arrangement into lower and 
lower divisions (as per the botanists) of the vegetable, mineral, and animal 
constituents involved.  Such an arrangement often led to the commonly employed 
division of medicines into those which acted upon either the solids or fluids, which 
Duncan rejected as physiologically impossible due to their intimate association within 
the body.963Blisters, which caused an evacuation of serum, exemplified Duncan’s 
thinking.  The action of inducing a blister produced changes upon the solids to cause 
the evacuation of serum.  One of the changes was the sensation of pain, which 
according to Duncan, affected the mind as well as the body.  He also noted that the 
fluids were a heterogeneous mass.  Therefore, the change in fluids by blistering was 
not confined to their quantity but altered the composition of the remaining fluid 
volume in the body.  As a corollary to this, he stated that the lost fluid was not pure 
serum but contained other fluid components.964In conclusion, Duncan stated that the 
action of blisters was ‘much extended over the whole system’ and their use from a 
                                                            
961  Duncan, Elements.vol. 1, pp. 7-8. 
962  Duncan, Elements.vol. 1, pp. 25, quote 26-27. 
963  Duncan, Elements.vol. 1, pp. 33-38. 
964  Duncan, Elements.vol. 1, pp. 38-42. 
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belief that they ‘act merely as evacuants of serum, would be a practice, not only 
unsuccessful, but rash, and, perhaps, dangerous’.965 
 
Duncan’s 1770 plan for establishing consistent and rational principles to obtain 
generalisable knowledge for the proper application and operational reliability of 
pharmaceuticals described a new cognitive approach.  First, remedies should be 
classed according to the same general operation which should have a ‘precise and 
limited definition’.966For example, as a class, diuretics increase urine excretion.  Each 
medicine in this class could have other actions on the body dependent upon quantity 
and method administered, but the primary action for associating them together was 
increased urine excretion.  Duncan’s reasoning for this was that if classification 
included all the actions of a medicine then many, if not most, medications would be 
classified into increasingly smaller divisions and fall in multiple classes causing 
confusion.967He established 24 ‘natural orders of medicines’ that included all the 
remedies used in medical practice:  emetics, cathartics, diaphoretics, epispastics, 
diuretics, expectorants, errhines, sialigogues, blood-letting, emmenagogues, anti-
helminthics, lithontriptics, antacids, antalkalines, attenuants, inspissants, antiseptics, 
astringents, emollients, corrosives, demulcents, stimulants, sedatives, and 
antispasmodics.968Once medicines were sorted into each class, their primary actions 
could be observed for consistency and secondary effects, which allowed for the 
creation of class sub-divisions (orders).969Following this, the indications for, desired 
action of (what Duncan called circumstances), and cautions and contraindications for 
using the medication could be determined.970 
 
Remedies were also observed for potency.  This was problematic patho-
physiologically because eighteenth-century practitioners believed that no single 
                                                            
965  Duncan, Elements.vol. 1, both quotes p. 42. 
966  Duncan considered remedies meeting the same limited definition as having the same ‘association’. 
Duncan, Elements.vol. 1, pp. 48, 52, 57.   
967  Duncan, Elements.vol. 1, pp. 46-47. 
968  Duncan, Elements.vol. 1, pp. 59-60. 
969  Duncan, Elements.vol. 1, pp. 68, 70-72. 
970  Duncan, A. (1773) Elements of Therapeutics.vol. 2. Edinburgh: W. Drummond, pp. 184-188. 
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medicine could act against all causes of any given disease.  Moreover, there was no 
standard by which to compare drug potencies.971Although this circumstance created 
uncertainty in therapeutics, Duncan believed that a reasonable theory of action 
statement for each class could be determined.972This statement, the class modus 
operandi, comprised the ‘direct effects of the medicines, and the changes they 
produce in the [human] system, [which] are in a continued series, one depending on 
another’.973In other words, a remedy will induce a specific direct effect (vomiting, 
sweating, urination), but the direct effect will also produce its own effects on the 
system.  He believed that determining how those sequential effects manifested 
themselves could be discerned from observed signs and symptoms with a high degree 
of probability.974In the second volume of Elements of Therapeutics, Duncan presented 
all 24 classes in clear and concise language according to his plan:  1) definition, 2) 
direct effects, 3) system effects, 4) orders of remedies in the class, 5) indications, 6) 
cautions, and 7) contraindications.975 
 
Duncan’s work on therapeutics, which echoed so much of Charles Alston’s 
intellectual approach to pharmacology and therapeutics, appears to have been largely 
ignored.  His name cannot be found in association with therapeutics in many 
secondary sources.976One biographer wrote that it could not be ‘claimed that he made 
any significant advance in the field of therapeutics’.977Although Duncan may be 
remembered more for other contributions in medicine, he presented a significantly 
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different and advanced intellectual approach to therapeutics than had been 
previously encountered.  His methodological thinking to observe and understand drug 
action and physical reaction was elegant in its simplicity, systematic and logical in its 
approach.  Furthermore, the physiological focus of his method not only provided 
sound guidance for treatment, but also a plan for discovering new pharmaceutical 
knowledge.  It is possible to conclude that Duncan had an innovative cognitive 
approach to therapeutics but could not generate a thought collective among his 
peers, as other ideas had done. 
 
  A timid approach to clinical drug experimentation may be the primary reason 
for this failure.  The Reverend Dr. Stephen Hales developed quantitative physiological 
methods which appear to have been critical to the validity of experiments conducted 
by Browne Langrish with cherry-laurel water, Richard Brocklesby with curare, and 
Charles Alston, and later Robert Whytt and Alexander Monro, primus, with 
opium.978As these experiments were conducted on animals, the transferability of 
results to humans was a significant and growing concern to practitioners.  Alexander 
Monro cautioned about it, and William Withering rejected transferability of 
therapeutic action from animals to humans during digitalis experimentation.  The only 
alternative was a moral and ethical hurdle, human clinical experimentation.  William 
Cullen advocated confirmation of experimental results upon human subjects.979 
Duncan was also a supporter of clinical trials, even using himself as a test subject.  
However, their Edinburgh colleague, James Gregory, was adamantly opposed to 
human trials as they were done to ‘gratify our own curiosity or zeal for 
science’.980Reasoning empirical practitioners were very cognizant of their traditional 
role of assisting Nature in patient healing.  They were likewise thoughtful and 
cautious in pursuing a more vigorous therapeutic interdiction.  New experimental 
techniques, standardisation (within the limits of the era) of tested drugs, and 
recognition of the possible error or variation in animal responses to drugs compared to 
                                                            
978  Earles, ‘Experiments’, pp. 241-254; Maehle, Drugs on Trial, pp. chapter 2 (lithontriptics), chapter 3 
(opium), and chapter 4 (Peruvian bark). 
979  Earles, ‘Experiments’, pp. 251, 252-254. 
980  Chalmers, ‘Duncan’s Therapeutics’, p. 97. 
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humans had, according to M. P. Earles, no ‘immediate effect upon contemporary 
therapy’, but were academic and foundational to future studies.981  
 
Earles’ conclusions within the realm of purely pharmaceutical 
assessment and usage appear largely correct.  Indeed, Galenic therapeutic 
theory would not receive its death knell for another 40 years in the therapeutic 
nihilism found in Paris Clinics.  However, from a broader therapeutic modality 
perspective Ackerknecht’s assessment of ‘real practical progress in the field of 





 The use of electrotherapy is another example of Ackerknecht’s practical 
progress in objective examination of therapeutic experience using a novel modality 
discovered independently and serendipitously in Germany and Leyden, Holland in 
1745.  This discovery, the Leyden jar, was the first electrical condenser or capacitor 
which could store electricity for hours to days.982It was made of thin glass, had a wide 
mouth for a cork, and was coated on the inside and outside with tin or lead foil.  A 
brass chain was placed in the bottom of the jar, one end of the chain extended 
through a hole in the cork and attached to a metal hook or ball.  When the hook or 
ball was connected to a hand-cranked electrical machine (electrostatic generator) the 
jar could be charged.983The larger the jar, the larger the amount of electricity stored. 
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The possibility for the Leyden jar to be used medically to stimulate paralysed 
muscles and increase blood flow soon followed.  Treatment consisted of the patient 
being placed on a non-conducting surface.  The operator attached the end of the 
brass chain to the end of a wire that extended through a glass tube (insulator) to just 
short of the end of the tube.  The operator then placed the open end of the tube over 
the part to receive treatment which discharged the stored electricity.984Medical 
experiments using the Leyden jar to stimulate paralytic and contracted muscles and 
determine its use in other diseases, such as amenorrhoea, were conducted initially in 
France, Germany, and Italy.985Primary source material suggests however that this new 
modality was introduced into Britain and North America and employed as therapy very 
soon after its invention. 
 
The Royal Society learned of electrical experiments in Leyden in February 
1745.986In March 1748 Royal Society Fellow, Henry Baker, told his colleagues that the 
rest of Europe was ahead of Britain in the field of electrotherapy due to lack of 
interest.987However, Professor John Rutherford at the Edinburgh Royal Infirmary 
introduced his students to the virtues of electricity in a lecture given January 19, 
1750 and the following May gave an electrical apparatus to the Infirmary so that he 
might treat patients and conduct experiments more conveniently and 
efficiently.988Rutherford told students that he had an idea that the electrical ‘Aura 
might be of service in diseases of the Head, and Nerves, as there [was] something 
Analogous between the rapid motion of it, and that of our Nervous fluid.989In January 
1751, Rutherford used electricity to treat a 13-year-old-girl with St. Vitus’ Dance, 
                                                            
984  Schiffer, Draw the Lightening, p. 139. 
985  Rowbottom and Susskind, Electricity and Medicine, pp. 15-19. 
986  Trembly, Mr. (1746) ‘Part of a Letter from Mr. Trembly, FRS to Martin Folkes, Esq; Pres. RS 
concerning the Light caused by Quicksilver shaken in a Glass Tube, proceeding from Electricity’, 
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53, Lothian Health Service Archives, University of Edinburgh. 
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230 
 
according to him successfully.990Rutherford noted that he trusted ‘more to Electricity 
[to] cure … the Palsy, than any remedy I know, as the Electric Aura is vastly subtle … 
and would … likely … resolve [nerve] obstructions’.991 
  
In November 1757, John Pringle treated an elderly hemiplegic patient with a 
variety of medicines to no relief and, therefore, he encouraged her to try 
electrotherapy.  She consented and electrical shocks were applied for a few days 
from a 
 
well charged 8 ounce vial through the body from the whole to the lame 
hand, & sometimes along the lame side, from the paralytic leg to the 
fingers.  The strokes … occasioned livid spots & swellings upon the 
patients fingers that had touched the arm.  But after she had received at 
different times about 200 strokes, [without] progress, & that the patient 
always frightened at the operation complained of being hurt & becoming 
feverish at the shocks, I desisted.992 
 
It appears Pringle was following Patrick Brydon’s method, that is, having the patient 
hold a charged vial in one hand and touching a metal object, such as a gun barrel, 
with the other.  Brydon’s patient had received 200 shocks a day for three days.993 
 
Pringle corresponded with Benjamin Franklin comparing his treatment failure 
with Brydon’s success.  Franklin, who was residing in London at that time, told him 
that he had administered electrotherapy in Pennsylvania and some other North 
American Colonies.  Franklin’s technique drew many 
 
                                                            
990  Clinical Lectures by John Rutherford, vol. 1, pp. 57-60, National Library of Medicine, Bethesda, 
Maryland; Clinical Lectures, pp. 152-159.  St. Vitus’ Dance also known as Sydenham’s Chorea is a 
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992  Pringle, MA, vol. 4, p. 230. 
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large strong Sparks from all Parts of the affected Limb or Side.  Then I 
fully charg’d two 6 Gallon Glass Jarrs [sic], each of which had about 3 
square feet of Surface coated and I sent the united Shock of these thro’ 
the affected Limb or Limbs, repeating the Stroke commonly three Times 
each Day.994 
 
Regrettably, he found only very temporary relief and ‘never knew any advantage from 
electricity in palsies, that was permanent’.995Franklin went on to suggest that a few 
‘great Strokes … may not be so proper as many small ones; since by the Account from 
Scotland of the Case in which 200 Shocks from a Phial were given daily, seems that a 
perfect Cure has been made’.996 
 
 The correct dosage of the electrical fluid, as it was called, its specific 
anatomic application, and medical indications for its use became more refined over 
the next two decades.  In London William Watson, MD, FRS had been studying, 
experimenting, and reporting on electricity since 1745.  He recognized the temporary 
response of paralytic muscles to electrical therapy in his practice, but also observed 
that he could make those muscles contract with ‘simple electrising only’.997In 1762, 
Watson was called to see a seven-year-old female suffering from tonic spasms of her 
jaw, neck, shoulder, back, and thigh muscles at the Foundling Hospital.  He had never 
heard of electrotherapy being used in such cases but was eager to try it, ‘especially’, 
as he wrote, ‘as I could have it done with very little pain, and no danger to the 
patient’.998 
 
Watson’s confidence in his application of electricity came from experiments he 
conducted in 1746, in which he had observed that if a man held an electrified vial in 
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one hand and touched a gun barrel with the other that the only parts of the body to 
feel the shock were the arms and chest.  Watson reported to the Royal Society that 
the ‘electrical Force always describes a Circuit’.999This knowledge allowed him to 
‘pervade any muscle, any number of muscles, or … part of the body I pleased [with 
electricity], without affecting the rest with that unpleasing sensation’.1000He treated 
the girl only with electrotherapy for 20 minutes every other day over 10 weeks and 
reported a complete recovery.1001 
 
 Watson’s understanding of the nature of electricity allowed him to add 
precision to its application (direct current rather than drawing sparks), dosage, and 
anatomic target.  A refinement that likely made electrotherapy more acceptable to 
the patient.  Current application to specific sites, such as the wrist or knee, was 
improved with the invention of two metal conductors, called directors.  The directors 
were attached to the Leyden jars by long wires, had brass balls at the end, and 
insulating glass handles.1002Precision was increased further with Timothy Lane’s 
invention of an electrometer that quantified the amount of electrical fluid flowing 
from the Leyden jar,1003and William Henley’s electrometer in 1770.1004 
  
Watson’s experimentation expanded the therapeutic indications for 
electrotherapy.  At the Edinburgh Public Dispensary in December 1776, Andrew 
Duncan attempted to do the same with a woman suffering from breast cancer and 
completely averse to surgery.1005His pathophysiological goal was to increase blood 
                                                            
999  Watson, W. (1746) ‘A Sequel to the Experiments and Observations tending to illustrate the Nature 
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circulation and normal function of the vessels which would allow the vascular 
obstruction caused by the ‘cancerous virus’ to be removed and the symptoms and 
tumour to resolve.1006Initial success was followed by failure, but the following 
January, he treated a stubborn case of amenorrhoea successfully with targeted 
electrotherapy by directing the ‘shocks should pass through the region of the 
uterus’.1007He explained the positive effect of electrotherapy as completely due to its 
‘action on the living fibres.  It is well known how much electricity does in restoring 
sensibility and the power of motion to other parts’.1008 
 
 Britain embraced electrotherapy early on and with enthusiasm.  In just one 
generation, from 1751 to 1778, the Shrewsbury and Leeds Infirmaries, Edinburgh’s 
Royal Public Dispensary, and Middlesex, St. Bartholomew’s, and St. Thomas’ Hospitals 
obtained electrical machines.  Other hospitals may have obtained them also.1009 
Indeed, British practitioners developed this new therapeutic modality from both 
technical and patho-physiological perspectives.  The repeated application – 200 to 600 
strokes – of a large blast of electricity three times daily had been replaced by a 
smaller dosage applied with greater anatomic specificity once a day or every other 
day.  Clinical observations confirmed that electrotherapy stimulated primarily the 
nervous and circulatory systems with a concomitant increased sensation and mobility 
in living tissue.  This knowledge encouraged not only trials of electrotherapy in cases 
refractory to other treatments, but also a deeper consideration of, and speculation 
upon, physiological function. 
 
 British therapeutics illustrate more than other clinical areas the strong hold 
that accepted wisdom had on medical practice.  That fact allows a greater 
appreciation for the medical thought collective transition produced by Enlightenment 
                                                            
1006  Duncan, ‘History of Cancerous Affection’, p. 143. 
1007  Duncan, A. ‘A Case of Amenorrhoea, treated by Electricity’ in Duncan, A. (1784) Medical Cases 
selected from the Records of the Public Dispensary.3rd edn. Edinburgh:  Charles Elliot, pp. 184-
197, quote 192. 
1008  Duncan, ‘Case of Amenorrhoea’, p. 191. 
1009  Rowbottom and Susskind, Electricity and Medicine, p. 23. 
234 
 
science and reasoning upon empirical observations that led it away from accepted 
physiological, pathological, and therapeutic wisdom.   
 
Population thinking and group comparisons, the foundation for epidemiology, 
and basic statistics (ratios) were used by physicians in the Royal Society to 
demonstrate the value of inoculation and run roughshod over the religious, moral, and 
ethical concerns of anti-inoculators.  In the military hospital and camp environments, 
epidemiologically based rules for infectious disease transmission were established.  
John Millar used the same science and ratios to excoriate John Pringle and others for 
employing venesection.  Chemistry, in the form of acid-base theory and heat induced 
oxidation, confounded the search for a scurvy preventive and cure.  Chemistry 
assisted in stripping pharmacopoeias of magical and other useless ingredients, 
improved drug purity and thereby, effectiveness.  And Andrew Duncan advocated that 
drug action, rather than historical and botanical description, was the basis for 
understanding and classifying pharmaceuticals.  Electricity, applied crudely at first, 
was found to be beneficial in some maladies when applied with more precision in 
smaller doses.   
 
 Together these new sciences and the therapeutics, like other clinical 
observations, drove the cognitive reaction of practitioners in a new direction that 
began to dismantle older physiological and pathological frameworks.  Pringle’s 
description of congestive heart failure dysfunction in chapter four, in conjunction 
with Hewson’s assessment of the colour differences between arterial and venous 
blood, and Priestley’s description of why that colour change occurred present such an 
epistemological shift.  The thought collective in late eighteenth-century Britain was 
certainly hydro-mechanical in its thinking, but not in a Pitcairnian sense.  It had 
begun to contemplate, albeit slowly, a living functionally integrated human organism, 
subject to diseases, some of which may be controlled through preventive action and 




   CHAPTER 6 
 
Epistemological Transition and Its Outcome 
 
 The preceding chapters have presented the basis for a significant 
epistemological change in British medicine, ca. 1735-1785.  This chapter will 
summarize what initiated that change and the impact it had on clinical reality. In 
conclusion, we will observe some of the concerns practitioners had concerning the 
sustainability of this epistemic transition and the influence the transition had on 
nineteenth-century medicine. 
 
An Original Heuristic Philosophy 
 
The seventeenth century generated not only a revolution in scientific thought, 
but also a revolution in religious and non-religious educational philosophy.  
Scholasticism came under increasing assault as the century progressed.  Through the 
works and teaching of Locke, Newton, Clark, Shaftesbury, Carmichael, Hutchison, 
Berkeley, and others, students were encouraged to question accepted religious and 
academic wisdom and freely express their empirically derived observations. 
 
This intellectual freedom developed in Scottish universities primarily and, to a 
lesser but important extent, at Oxbridge.  For students of medicine the result was an 
appreciation of four relatively new scientific philosophies.  First, Francis Bacon’s 
scientific methodology derived from observation and inductive reasoning, his 
confidence that experimentation and experience led to validity of ideas, and his 
caution that negative evidence had to be given its due.  Second, the acceptance of 
John Locke’s proposition that all knowledge was obtained empirically, that is, ideas 
derived from intuition, reason, and sensory experience, as common sense.  Third, the 
value of an empirical approach to medicine with a healthy scepticism toward 
accepted medical knowledge and understanding the limits of knowledge that could be 
acquired, advocated by Locke and Thomas Sydenham, was recognized.  Fourth, Isaac 
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Newton’s ideas on hypothesis generation, experimentally identified unknowns, and 
limited explanations gained acceptance as it permitted empirical knowledge to be 
examined over time without definite conclusions being made.  These concepts 
coalesced into a foundational pedagogical and heuristic philosophy for medical and 
surgical education in Britain.  It was empirical, critical, and sceptical, accepted non-
conclusive experimental evidence, and the cognitive freedom to contemplate the 
unknown through hypotheses generated from observed phenomena.  
 
This new cognitive approach to the acquisition of medical and surgical 
knowledge was foundational to the eighteenth-century epistemological shift in 
British medicine and surgery.  Its significance and timing cannot be overstated.  
Retrospectively, we can appreciate that this new approach matured at a critical time 
in the development of British science and medicine.  By the 1720s Scholasticism was 
nearly dead and Newtonian physiology was on a steady decline.  Old knowledge did 
not fit comfortably into the new chemical or vitalist theory bottles to explain 
phenomena encountered in routine practice.   
 
During the early 1730s this conundrum reached a critical threshold.  Francis 
Clifton advocated an increased focus on clinical observations and narratives which 
would lead to simple, observed experiments, such as those of Sanctorius and Harvey, 
and not the ‘chimaera’s of an inventive head’.1010 More pointedly, Thomas Apperley 
and Alexander Monro, primus, stated unequivocally that observations from clinical 
practice generated theory and not the reverse.  An epistemological about face that 
was reached nearly simultaneously by English and Scottish practitioners. This simple, 
yet profound, statement defined the method by which the new cognitive approach 
was to be applied.  The peripatetic and eclectic nature of British medical and surgical 
education at that time likely accounted for the relatively rapid dissemination and 
development of this idea among medical and surgical practitioners.   
 
                                                            
1010  Clifton, F. (1732) The State of Physick, Ancient and Modern, Briefly consider’d: with a Plan for the 
Improvement of it. London: W. Bowyer, pp. 117-121, quote p. 121. 
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By the early 1750s, clinical observations had begun to replace accepted theory 
as the gold standard for establishing valid medical knowledge.  The empirical nature 
of clinical observations made them essentially new knowledge.  The combination of 
this new empirical knowledge plus critically evaluated old knowledge was not 
cumulative, but transformative as it redefined what was meant to be rational.  
Rutherford made this clear to his students in his lecture prologue by separating 
Empiricists and Scholastic Dogmatists from the regular profession, thus establishing 
the reasoning empirical physician as the true Dogmatist.  George Young challenged his 
students to re-evaluate the Galenic concept of a digestive faculty, the mechanist 
explanation of voluntary motion, and other common physiological beliefs.  Pringle 
dismissed nosologies, old or new, as ‘puerile’,1011and Heberden told students that the 
great distinctions made for various pulses was pure fantasy. 
 
Rutherford may have been engaged in clever political and social marketing, 
Young may have been a bit bombastic, Pringle dismissive of the pedagogical and 
heuristic value of nosological organization, and Heberden blatantly disrespectful to 
well-intentioned colleagues.  But these examples demonstrate an enthusiasm and 
absolute certainty that the cognitive methodology they pursued was epistemologically 
sound.   
   
This did not mean, however, that all medical theory was completely discarded 
leaving practitioners with a mental tabula rasa.  John Clerk opined that mechanical 
principles could not explain diseases, however, ‘we certainly ought to keep by 
mechanism as far as it will carry us, always endeavouring to extend its limits from 
experiments’.1012Essentially, Clerk was saying maintain accepted theory, but force it 
to prove or disprove itself through clinical observation, reasoning, and experiment.1013  
Although he spoke specifically of mechanical theory, this method of evaluating and 
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either reconciling or rejecting accepted knowledge with observational data is seen 
throughout the era being discussed. 
 
A New Clinical Reality 
 
John Clerk’s comments above illustrate the new epistemological approach that 
is the theme of this dissertation.  He was speaking from an experimentalist’s 
perspective with an eye to changing patho-physiological theory.  However, the 
observational data he alluded to were clinical in origin.  Those observations were 
generating new clinical pictures which, in turn, were shifting epistemological thought. 
 
In 1731, Thomas Apperley wrote that infectious matter and these microscopic 
animals were one and the same and ubiquitous in the environment.1014 Linné and 
Thomas Bartolinus added more clarity to this idea.  The transmission of contagion – 
fecal, food, and water origins – received greater analysis and clarity from the work of 
Lind, Pringle, and Home during the War of the Austrian Succession and the Seven 
Years War.  And, in 1764, Pringle wrote after reading Linné’s dissertation on 
‘Kircher’s system of contagion by animalcula, it seems reasonable to suspend all 
hypotheses, till that matter is further inquired into.’1015Disease transmission from 
infectious matter that floated in the air, issued from the sick, and hid among clothes, 
etc., and invaded the body through skin pores, by respiration, inoculation, or via 
saliva into the stomach was not a new idea.  Neither was the concept of microscopic 
animals bringing diseases to humans.1016However, the cause (animalcula) and source 
(air, food, water, feces) of disease transmission became less amorphous and more 
tangible during the eighteenth century. As such, it took on new meaning and 
importance in daily practice; a new source of knowledge to be pursued. 
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The variation in the symptom complex of sore throats left John Fothergill and 
his colleagues with a broad range of presentations that defied trusted pathognomonic 
signs and symptoms.1017Moreover, some sore throats quickly resolved once the 
tonsillar pustules opened.  Some patients, who were in extremis, recovered while 
others, apparently not so sick, died.  Bleeding, a traditional therapy, was noted to 
provide little to no relief or, increasingly, poor outcomes.  Some had disease so mild 
no treatment was required.  Post-mortem examination of these throats was equivocal.  
Although Pringle and Fothergill were reluctant to abandon pathognomonic theory, the 
observed negative evidence was overwhelming that sore throat was merely a general 
term for many types of pharyngeal maladies.  Therefore, the epistemology of sore 
throat and its treatment required a complete reconsideration. 
 
Concerning puerperal fever, a perception developed that previous generations 
had not given enough attention to this tragic malady.  In less than a generation a 
thought collective had been established among British practitioners at a handful of 
lying-in hospitals in London and Manchester where the patient population volume 
permitted group comparisons over time.  Those comparisons led man-midwives, such 
as William Hunter, John Harvie, and William Smellie, to condemn the practice of 
putting the hand in the uterus to assist in delivering the placenta as injurious and 
likely to promote an inflammatory response.  The clinical course of puerperal fever, 
either to recovery or death, was accurately described, and the fever recognised as 
contagious and declared a disease sui generis.  Although debate continued as to the 
origin of the fatal peritonitis that followed, William Hunter and others determined 
that the uterus was indeed the organ of origin from post-mortem examination.  These 
observations led Dr. Alexander Gordon to observe in the early 1790s that practitioners 
were responsible for many childbed fever tragedies.  From both epistemological and 
epidemiological perspectives, puerperal fever may be one of the greatest 
advancements in clinical understanding of eighteenth-century British medicine. 
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Post-mortem examination findings when joined with pre-mortem symptoms, 
provided a large amount of material to contemplate and offered hypothetical 
solutions to diagnostic conundrums even in this era of solidist pathology.  Pringle’s 
description of spurious asthma with dropsy is classic for congestive heart failure due 
to mitral valve incompetence.1018He recognised General Herbert’s pale, flabby left 
ventricle must have been relieved by venesection which gave the failing heart less 
work to do.  Indeed, Pringle elucidated the ‘mischief’ and ‘fatal deluge [of blood] 
overwhelming the lungs’ that Huxham predicted if anything interfered with blood 
moving from the left ventricle into the aorta.1019John Hunter accurately described 
atherosclerotic coronary arteries and aorta as being ossified and ‘stiff like parchment, 
without that elastic feel natural’ to those vessels and opined correctly that, if looked 
for, more ossified vessels would likely be found.1020Autopsies provided a medium in 
which normal and abnormal anatomical structure and function were compared, 
contemplated, and explained.  These new clinical pictures were created from an 
observed, tangible source. 
 
Therapeutic procedures, such as Home’s suggestion that broncheotomy 
(tracheotomy) could provide an alternate lifesaving airway in croup, venesection 
giving temporary relief to a failing heart, and Watson’s demonstration of some 
electrotherapy benefits, provided immediate tangible effects to practitioner and 
patient alike, and were relatively easy to explain and understand.  The effects of 
invasive or internally administered therapies, both preventive and curative, were not 
always so obvious and simple to understand or explain. 
 
To Lind and other practitioners, who recognised scurvy’s association with diet, 
citrus juice was a remarkable anti-scorbutic agent that had to be made practical for 
maritime operations.  Practitioners had difficulty understanding and explaining the 
action of this acidic juice in the existing framework of acid-base chemistry, digestive 
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action, and the interplay of diet and climate on disease production.  Furthermore, 
well-meaning sea captains and ship’s surgeons experimenting with the manufacture, 
storage, and use of various supposedly anti-scorbutic substances only confused the 
issue for a half century.   
 
Initially, smallpox inoculation faced similar acceptance and explanatory hurdles 
from some London medical authorities and the clergy.  No scientific rationale could 
be found for what was considered by some to be a heathen procedure.  More 
concerning ethically and morally was the introduction of a disease into a healthy 
person as a preventive measure and the right of God alone to inflict disease on the 
healthy.  Support from the Royal family and some of London’s elite, who had 
embraced the procedure, assisted politically and socially connected members of the 
Royal Society to conduct experiments which demonstrated the value of inoculation 
statistically.  Enthusiasm for inoculation, however, dwindled the farther one travelled 
from the capital city. 
 
 The value of venesection was re-evaluated as the study of blood and its 
purpose came to the fore.  Dr. John Millar, at Westminster Hospital, demonstrated 
statistically, and with condemnation, that venesection gave poor outcomes in hospital 
patients with acute diseases.  Doctors Reeve, Simson, and Heberden concluded that 
venesection in sore throat was ineffective at best and could have very debilitating 
effects.  The debate over this ancient and venerated procedure among practitioners 
continued, as did its practice, but its popularity appears to have declined somewhat 
by late century.  The opinion of Robert Whytt, John Hunter, John Coakley Lettsom, 
and John Gardiner that some living or vital principle resided in the blood had begun to 
take form.  William Hewson’s observation of the colour difference between arterial 
and venous blood in conjunction with Joseph Priestley’s concept of dephlogisticated 
air strengthened that opinion. 
 
Drugs and drug recipes were also being observed with a sceptical eye.  More so 
in Scotland than in England if the number of revisions of the Edinburgh 
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Pharmacopoeia are any indication.  John Boswell, Pringle, and Cullen stripped magical 
and alexipharmic combinations from apothecary shelves.  Simultaneously, others 
experimented with deadly poisons derived from plants, giving credence to 
Ackerknecht’s suggestion of therapeutic activism.  According to Andrew Duncan, Sr., 
the primary difficulty in therapeutics, the methodus medendi, was ignorance 
concerning the primary and secondary actions of many drugs which led to complex 
and confusing classification.  Although his plan for correcting this deficiency was 
largely ignored, it provided a physiologically based methodology for classifying and 
using pharmaceuticals.  
 
Transition, Sustainability, and Professional Tension 
 
The eighteenth-century epistemological transition in British medicine and 
surgery, with its altered cognitive approach to the acquisition, synthesis, analysis, and 
use of medical knowledge, established an ideological theme:  clinical practice 
observations and reasoning led to valid theory.  As has been seen, however, this 
theme generated many observations for contemplation that had to await 
experimental confirmation as fact, or at least enough similar observations to be 
accepted as fact through inductive reasoning. 
 
There were two immediate effects of the ideological shift.  First, more 
questions than answers would be produced.  This is evident in the discussions of 
fever, sore throat, and chronic disease in chapter four1021and the debate over scurvy 
treatment and prevention in chapter five.1022Second, answers to any questions might 
be a long time coming even with extensive experiments because the results of those 
experiments were subject to various interpretations.  This can be seen again with 
scurvy and the acceptance of smallpox inoculation.1023These two facts generated a 
frustration that was expressed by John Gardiner, President, Royal College of 
                                                            
1021  Chapter 4, ‘Constructing New Clinical Knowledge’, pp. 131-134, 147-148, and 174-176, 
respectively. 
1022  Chapter 5, ‘Therapeutic Modalities’, pp. 189-193. 
1023  Chapter 5, ‘Therapeutic Modalities’, pp.  189, 190-192, 197-202, respectively. 
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Physicians of Edinburgh, but likely felt by many other practitioners north and south of 
the Tweed. 
 
Gardiner published Observations on the Animal Oeconomy and on the Causes 
and Cure of Diseases in 1784.  He lamented the difficulties presented by the 
agonizingly slow process of epistemic change.  In medicine it was difficult to follow 
the inductive methods advocated by Bacon, investigations were difficult to conduct, 
the amount of obtained data small, and, therefore, explanations of physiology, 
pathology, and disease causation less than fully adequate for a broad 
understanding.1024Gardiner noted sadly that this slow acquisition of knowledge by the 
profession had earned it the ‘appellation of a conjectural art’, but cautioned that 
theoretical speculations had to be avoided.1025He acknowledged the discarding of 
mathematics in explaining physiology and the impress of vitalism in that medical 
authors properly considered the body an 
 
animated machine, or a machine endowed with sensibility and self-
moving powers, whose movements, though regulated by peculiar laws, 
are apt to be disturbed, and rendered irregular by the action of various 
stimuli, as well as by the passions and affections of the mind.1026 
 
Gardiner is attempting to define what philosophy the profession must accept 
vis-à-vis the slow acquisition of fact-based knowledge.  He is also working to establish 
a baseline of knowledge, ca. 1784, for students and practitioners alike.1027 
 
In the first section of his book, ‘Of the Living Principle in Animals’, Gardiner 
takes the reader further into what he considered factual physiology.  And in the 
following three statements we see sympathy between organs begin to take on a more 
holistic or integrated approach to organ systems.  He stated that it was reasonable to 
                                                            
1024  Gardiner, J. (1784) Observations on the Animal Oeconomy and on the Causes and Cure of Diseases 
(Edinburgh:  William Creech), p. iii. 
1025  Gardiner, Observations, p. vii. 
1026  Gardiner, Observations, pp. iv, vii.   
1027  This effort can also be appreciated in William Cullen’s, First Lines of Physic (1784), see below. 
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conclude that the ‘brain [is] the organ in which the faculties of the mind are 
exercised, and the … chief seat of the living principle, from whose powers all the 
functions of the body are derived’.1028He dismissed the idea of an ‘animal spirit 
separated from the blood, and circulated through the brain and nerves for the 
purposes of motion, sensation, and life’ in favor of nerves originating in the 
brain.1029As to the relationship (Gardiner called it sympathy) of the heart and lungs, 
Gardiner commented there was none in the foetus.  But as soon as the umbilical cord 
was severed, the ‘sympathy between these two organs becomes so remarkable, that 
it appears as if the action of either could not exist separately’.1030 
 
But he remained disappointed that physicians had not made more progress in 
elucidating the ‘nature of the living principle’ and ‘internal oeconomy of our system’. 
Gardiner continued, 
 
we are equally ignorant of the laws by which the human system is 
regulated, of the nature of general and particular sympathies, and of 
many other important circumstances, such as the different effects of 
various stimuli on the body, which … will be found not only to be the 
causes of internal diseases, but the principal means by which the 
physician is enabled to cure them.1031 
   
Retrospectively, Gardner’s statement seems rather naïve to us because these 
issues, and many more in medicine, continue to generate more questions, direct 
research, and offer new explanations as more facts are found.1032But in 1784, the slow 
experimental approach to factual physiological principles and partial explanations of 
experimental results went against an older, but still extant, belief that certainty in 
medical knowledge could not be so difficult to obtain. Indeed, medicine appeared to 
be conjectural and Gardiner feared the pressure on practitioners would be to give in 
to theoretical speculations. 
                                                            
1028  Gardiner, Observations, p. 5. 
1029  Gardiner, Observations, pp. 9, 10. 
1030  Gardiner, Observations, p. 14. 
1031  Gardiner, Observations, p. iv. 
1032  Shock in its various forms is a good example. 
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He warned also of another factor that would make the consolidation and 
sustainment of epistemic change difficult, one significantly more dangerous to 
progress than the slow acquisition of knowledge:  clever systematists and 
theoreticians whose imagination ‘incapacitates them from cool and dispassionate 
reasoning upon facts’.1033They were not bothered with 
 
rules, which lead to truth, [but rather] … yield to the strong propensity 
they have for building systems upon superficial and unstable foundations 
… [T]heir systems, derived from conjecture, have not the support of 
facts and experiments … [T]heir specious mode of reasoning often 
misleads the inexperienced student, by pleasing his imagination, instead 
of storing his mind with useful knowledge … [T]heir acute but false 
manner of reasoning, is apt to deceive … even to captivate the youth of 
genius.1034   
 
These difficulties notwithstanding, the new ideological theme began to push 
older, and what were considered, stable and dependable foundations of medicine into 
obsolescence without an immediately accessible replacement.  George Young’s 
classroom is an example.  His teaching was extra-curricular and eclectic.  His 
classroom style exemplified the enthusiastic reasoning empiricist preaching a critical 
approach to accepted medical wisdom.  Students undoubtedly found his presentations 
exciting and inspirational, but they did not have the academic and experiential 
foundation to put those lectures into context.1035Add to this teaching approach the 
debates over inoculation, new preventive modalities, and volatile arguments 
concerning venesection, and the potential to destabilize the acknowledged 
pedagogical and heuristic framework of medicine and surgery became very real. 
                                                            
1033  Gardiner, Observations, pp. v-vi. 
1034  Gardiner, Observations, pp. v-vi. 
1035  As an example, see Chapter 2, Enlightened Education and Explanatory Dissatisfaction’, p. 69.  
Skene’s comments concerning Dr. Whytt reveal that medical students have not changed in 270 
years.  His remarks that the variety of patients was inadequate and that there were too many 
students on the ward indicate that academics and hands-on experience suffered.  For the variety 
of patients seen at the Royal Edinburgh Infirmary, in 1750, see Craig, S.C. (2017) ‘Enquire into All 
the Circumstances of the Patient Narrowly’: Dr. John Rutherford’s Clinical Lectures, Edinburgh, 
1749-53’, Journal of the History of Medicine and Allied Sciences 72(3), pp. 302-327, Table 1, p. 
318.  Too many students were also experienced at the Paris Clinics.  See Warner, JH, Against the 
Spirit of System:  The French Impulse in Nineteenth-Century American Medicine (Baltimore, MD:  
Johns Hopkins University Press, 2003). 
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The resultant tension between that traditional framework and the new 
observationally based ideology, although evident in practice, was felt more keenly by 
medical professors, such as William Cullen, William Heberden, David McBride, and 
John Rutherford, who had a more traditional approach to medical education.  They 
understood that students needed a structured, progressive curriculum as a basis for 
context and reasoned empirical thought.  This foundation could then be built upon 
through ward rounds and clinical lectures of Rutherford and others like him in 
Edinburgh, Dublin, and London.  However, determining what older concepts had value 
and integrating them into the new ideological theme, that is, creating a cognitive 
bridge for students to follow, was a significant challenge. Even those who obviously 
embraced the epistemological transition then in progress could not abandon proven 
pedagogical constructs completely.  Cullen’s educational structure maintained a strict 
acceptance of nosological classification and some old therapeutic modalities, notably 
venesection.  Rutherford commented to his students that if the writings of 
Hippocrates, Galen, Sydenham, and Boerhaave were compared little difference would 
be found between them.  A rather odd statement considering the effort Rutherford 
made to make Sydenham and Reasoning Empiricists the true Dogmatics and separate 
them from Galenic practitioners.  And John Clerk believed that seventeenth-century 
mechanical theory could not be discarded outright.  To cast off completely from 
familiar methods would put students and practitioners adrift without rudder or sails.   
 
In late October 1784, Cullen published the fourth edition of First Lines of the 
Practice of Physic in four volumes.  In his prefatory comments he not only built a 
cognitive bridge between old and new medical knowledge but also explained the new 
ideological theme. Deductive medical reasoning that began with two premises which 
were accepted as facts, but likely to be derived from hypothetical fantasy, could not 
produce a factual conclusion or theory alone.  Only observational evidence and/or 
experiment could turn deductive reasoning into medical fact.  Inductive medical 
reasoning from collections of similar observations over time provided reliable 
guideposts from which general principles, or doctrines, could be derived until 
disproven by further observational evidence or experiment. 
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But how could a self-proclaimed systematist,1036recognized as such by his 
contemporaries, be influential in the epistemological transition described above? 
Michael Barfoot has provided a thoughtful, concise answer:  Cullen’s idea of system 
and, therefore, systematist, had taken on a more nuanced meaning than in 
Boerhaave’s era. 1037Cullen’s system not only became a pedagogical tool for 
professors, but also a heuristic one for students and practitioners.1038Barfoot’s 
assessment is undoubtedly correct, but the substance, depth, and breadth of this 
‘more nuanced meaning’ deserve description in light of the preceding chapters. 
 
Cullen’s introduction to the study of physic provides us with another opinion of 
the state of the new ideology. ‘Whether the Practice of Physic should admit of 
reasoning’, he commented, ‘or be entirely rested upon experience … may still be a 
matter of dispute’.1039But, he continued, physic had been established on ‘certain 
principles established by reasoning’ by such men as Stahl, Hoffmann, Baglivi, and 
Boerhaave.1040 However, observations and experiments were providing new facts daily 
which required reflection and reasoning to comprehend their impact on the accepted 
concepts of these old systematists that were defective at best.1041For Cullen, 
reasoning had always been a part of medicine.  This had to be kept in mind because, 
apparently, staunch Empirics continued to debate the validity of this ideology. Just 
like Rutherford in his Clinical Lecture’s introduction three decades previously, Cullen 
did not want to present the ideological change as a schism producing event in 
medicine, but rather as a developmental stage in medical reasoning.  He oriented his 
                                                            
1036  Dyde, S. (2015) ‘Cullen, A Cautionary Tale’, Medical History 59, pp. 222-240, see p. 225; Risse, G. 
B. ‘Cullen as clinician:  organization and strategies of an eighteenth-century medical practice’, 
and W F Bynum, ‘Cullen and the Nervous System’, in Doig, A, et al, (eds.) (1993) William Cullen 
and the Eighteenth-Century Medical World, Edinburgh:  Edinburgh University Press, pp.133-151 
and 152-166, respectively. 
1037  Barfoot, M. ‘Philosophy and method in Cullen’s medical teaching’, in Doig, A. et al, (eds.) William 
Cullen, pp. 110-132, see p. 110. 
1038  Barfoot, ‘Philosophy and method’, pp. 114, 116-117, 119-121. 
1039  Cullen, W. (1784) First Lines of the Practice of Physic, Vol. 1, 4th ed.  Edinburgh:  Charles Elliot, p. 
vi. 
1040  Cullen, First Lines, vol. 1, 4th ed, p. vi. 
1041  Cullen, First Lines, vol. 1, 4th ed, pp. v, vi, xxxiii. 
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readers to the fact that as Reasoning Empiricists they were not Empirics or Galenists, 
but, in truth, Dogmatics. 
 
To maintain an historical continuity while establishing a need for a system of 
medicine that embraced the new ideological approach, Cullen discussed some of the 
failures of previous reasoning.  He pointed out that Sydenham, Stahl, and Boerhaave 
all supported the doctrine of nature curing diseases which had had a ‘very baneful 
influence on the practice of physic’ as it led to ‘weak and feeble practice’ and 
‘discourag[ed] all the attempts of art’.1042He admitted that the vis medicatrix 
naturae was indeed a fact, but believed it left practitioners unenlightened to the 
illness at hand.  Cullen advised cure by expectation only when the medical art was 
obviously impotent.1043 
 
Cullen assessed Boerhaave’s ideas concerning diseases of the fluids and solids 
and the ‘supposition of an acrimony or lentor of the fluids, as causes of disease, and 
for directing the practice’ as ‘not only deficient and incomplete, but fallacious and 
apt to mislead.’1044Cullen’s major issue with Boerhaave was not in the belief that the 
fluids go through morbid changes, but that the ‘nature of these changes is seldom 
understood, and more seldom still is it known when they have taken place:  that our 
reasonings concerning them, have been … purely hypothetical’ and, therefore, did not 
improve practice and often misled it.  This he stated had prevented proper attention 
to the ‘motions of the animal system, upon the state of which … diseases do more 
certainly and generally depend’.1045Here Cullen echoes Gardiner’s sentiments that, 
regrettably, more progress had not been made on clarifying the internal oeconomy of 
the human body which would provide greater physiological and pathological 
knowledge.  This was most needed for proper practice, but too often delayed by 
hypothesis being taken as fact. 
 
                                                            
1042  Cullen, First Lines, vol. 1, 4th ed, pp. xv-xvi. 
1043  Cullen, First Lines, vol. 1, 4th ed, p. xvii. 
1044  Cullen, First Lines, vol. 1, 4th ed, p. xxxii. 
1045  Cullen, First Lines, vol. 1, 4th ed, pp. xxxii, xxxiii. 
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Cullen stated that in First Lines he had attempted to gather facts on human 
diseases pertinent to the evaluation of proximate causes and  
 
establish a more scientific and decided method of cure … I have avoided 
hypothesis, and what have been called theories … I have … endeavoured 
to establish many general doctrines [from] generalizations of facts, or 
conclusions from a cautious and full induction … [To] obviate any 
dangerous fallacy in proposing a method of cure, I have always been 
anxious to suggest that which … appeared to be the method approved of 
by experience, as much as it was the consequence of system.1046 
 
He appreciated that a ‘great collection of new facts has been acquired by 
observation and experiment’.1047These facts not only demanded a new systematic 
approach to medicine, but also afforded the ‘best and most solid reason’ for doing so.  
In the process individual subjects could be improved and a ‘more complete, 
consistent, and useful’ pedagogical and heuristic tool produced.1048His methodical 
approach, had to be founded upon ‘some system of principles, by a proper induction 
and generalization of facts’.1049 
 
Cullen used post-mortem exams to illustrate his point.  Like the Hunters, 
Pringle, Leake, Hewson, and others, Cullen sought to describe a logical chain of 
events that linked post-mortem findings to pre-mortem symptoms and thus to the 
proximate cause of disease, rather than of death.1050Determining an appropriate cure 
was founded upon knowledge of the proximate cause, and that knowledge was 
derived from a knowledge of human anatomy, physiology, and pathological changes. 
Cullen lamented that the state of current knowledge of ‘these particulars … is still 
incomplete’ and, therefore, the doctrine of proximate causes ‘frequently precarious 
and uncertain.1051He assured his readers, however, that a person broadly educated in 
the facts of the human body could by 
                                                            
1046  Cullen, First Lines, Vol. 1, 4th, pp. xlvi-xlvii.  My italics. 
1047  Cullen, First Lines, vol. 1, 4th, pp. xxxiii. 
1048  Cullen, First Lines, Vol. 1, 4th, pp. xxxiii-xxxiv. 
1049  Cullen, First Lines, Vol. 1, 4th, pp. xxxiv. 
1050  Cullen, First Lines, Vol. 1, 4th, pp. xxxix. 
1051  Cullen, First Lines, Vol. 1, 4th, p. 5. 
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cautious and complete induction … establish many general principles 
which may guide his reasoning with safety; admits … those reasonings 
only which are simple, obvious and certain; … admits as proximate 
causes those alone that are established as matters of fact rather than as 
deductions of reasoning, he may … establish a system of practice chiefly 
founded on the doctrine of proximate causes.1052 
 
When this could not be done with confidence, that person’s only recourse was to 
experience alone, always remembering the ‘incomplete and fallacious state of 
Empiricism.’1053Although Cullen, like Gardiner, was discouraged by the lack of truly 
factual anatomical, physiological, and pathological knowledge, he recognized that in 
1784 British practitioners were in a ‘better train of investigation than physicians were 
before’ Hoffmann.1054 
 
Finally, Cullen appreciated, as did Gardiner, the importance of understanding 
and accepting the time element inherent to this epistemological transition when he 
told his students that First Lines would ‘suffer change’ in the future.1055Although John 
Brown was then attempting to establish a monolithic system of diagnosis and 
treatment and François Broussais would attempt the same in the Paris Clinics in the 
early nineteenth century, the new ideology would not tolerate such rigid explanations 
for what was a changing learned profession.1056And, one in which explanatory 
dissatisfaction of many physiological and pathological phenomena would only be 
resolved over time.  New observations brought new experiments that brought new 
facts and more questions which, upon reflection and reasoning, could modify current 
medical beliefs but not be answered in their entirety. 
                                                            
1052  Cullen, First Lines, Vol. 1, 4th, p. 5.  My italics. 
1053  Cullen, First Lines, Vol. 1, 4th, p. 5. 
1054  Cullen, First Lines, Vol. 1, 4th, p. xlviii. 
1055  Cullen, First Lines, Vol. 1, 4th, p. xlviii. 
1056  Dyde noted that Cullen’s ideas on nervous diseases, nosology, and therapy began to be criticized, 
particularly by James Hamilton, MD of Edinburgh, and Surgeon John Abernethy of London, in the 
first quarter of the 19th century.  However, their criticisms were not directed at Cullen’s medical 
system or its epistemological foundation, but at the clinical and therapeutic definitions, 
interpretations, and judgments inherent to practicing that system.  It was a recognition, and one 
that Cullen and his colleagues had long embraced, that medicine was a continually changing 
learned profession.  Indeed, James Crauford Gregory, editor of the 1829 edition of First Lines of 
the Practice of Physic, believed that medical science had become too large and complicated of a 
subject to be confined to a single work.  Dyde, ‘Cullen’, pp. 231-236. 
251 
 
Cullen’s approach to medicine and medical education was philosophical, 
scientific, and irenic.  He gave respect to the reasoning physicians of the past while 
simultaneously pointing out their errors in light of new knowledge.  Scientific facts 
which led to general principles, he declared, were derived from induction not 
deductive reasoning.  Moreover, he changed the concept of system from a complete, 
self-contained explanation of medical phenomena to a physiologically oriented group 
of systems whose functions and interactions, then largely unknown, would become 
clarified by scientific facts.1057Cullen gave his colleagues a method to unshackle 
themselves from a priori assumptions and simultaneously eased the tension between 
older theories and new knowledge in contemporary practice that had been created by 
the epistemological transition. 
 
The pedagogical and heuristic philosophy adopted by eighteenth-century British 
practitioners and its application through empirical observation, experiment, and 
reasoning opened the door to a new clinical reality in three parts.  First, human 
physiology, pathology, and therapeutics were more complex than was previously 
thought and theorized.  Second, exploration of the human body and experimentation 
with therapeutic modalities led to increasing knowledge of these complexities.  Third, 
mankind’s ability to comprehend the human body and diseases affecting it was not as 
limited as Locke and Sydenham had believed.  Mid to late eighteenth-century British 
practitioners were observing, contemplating, and debating physiological and 
pathological processes at a much more profound and intuitive level than ever before.  
The cognitive components that generated the new clinical reality produced the 
epistemological transition.  As they did so, seventeenth-century Scholastic-based 
medical thought, theory, and action – the science of abstract thought – went into a 
steady decline.  Indeed, by 1785, British medicine had dissevered all connection with 
the science of abstract quality. 
 
                                                            
1057  ‘Upon this general plan I have endeavoured to form a system of physic that should comprehend the 
whole of the facts relating to the science, and that will … collect and arrange them in better order 
than has been done before, as well as point out in particular those which are still wanting to 
establish general principles’.  Cullen, First Lines, vol 1, p. xlvii. 
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In this dissertation we have encountered the ‘profound change in medical 
thought’ and active ‘search for new knowledge at the bedside’ in early to mid-
eighteenth-century Edinburgh recognized by Risse;1058the ‘ongoing construction of 
“objective” science’ and ‘undisguised commitment to descriptive empiricism’ among 
London physicians, surgeons, and apothecaries observed by Susan Lawrence;1059and 
the altered ‘ideological theme’ present in mid to late eighteenth-century Edinburgh, 
London, and Dublin noted by Foucault.1060This epistemological transition in British 
medicine was a watershed in that it established the methods to search for the 
physiological and pathological unknowns cited by Gardiner and Cullen.  Moreover, it 
contributed significantly to the foundation upon which nineteenth-century 
physiological and pathological science could be pursued and flourish. 
  
                                                            
1058  Risse, G. B. (1986) Hospital Life in Enlightenment Scotland:  Care and Teaching at the Royal 
Infirmary of Edinburgh. Cambridge:  Cambridge University Press, p. 292. 
1059  Lawrence, S.C. (1996) Charitable Knowledge, Hospital Pupils and Practitioners in Eighteenth-
Century London. Cambridge: Cambridge University Press, p. 314. 
1060  Foucault, M. (1994) Birth of the Clinic: An Archaeology of Medical Perception. New York, NY:  
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